rn Produc. 


nt superin. 
sof Station, 


D., 


AtiONS fog 


fessor of 
is been re. 
»S Angeles, 
d develop. 


named an 
alloy stee| 
Cleveland, 
‘ho has be. 
Nager. 


4ARGROVE. 
ident of 
tern Trans. 
Corp., was 
an airplane 
1 Louisians 
10. His G- 
he gas in. 
began in 
nen he be. 
ciated with 
ner Corp, 
ibsidiary of 
was elected 
& Fuel Co 
he became 
Gas Public 
held exec- 
sroup. 
e€ associated 
me year be 
st president 
NGAA, and 
inent Oil & 
and Texas 
In addition, 
ion of PAD 
i ministrator 
nitial estab 
d just bees 
Petroleum 


bin Acrw 
wuary in #@ 
veteran 0 
member ot 
hat-in-the 


CK, 69, coo 
Natural G 
y. Mr. Bat 
r and a vie 





MUELLER LubOseal cas srop 





| 











fulfilling the need for a really SAFE gas meter stop 





ncreased demand for gas has led to higher pressures and resulted in a need for 
a gas meter stop that would meet the following requirements: 


Should not leak at high pressure 

Should retain its pressure-holding characteristics for a maximum time 
Should be easily operated 

Should retain its ease of operation for a maximum time 

Pressure-holding characteristics and low-turning torque requirements 
easily renewed 

Should be really tamperproot 


ueller engineers developed the LubOseal Stop which meets or surpasses all 
of these requirements. 
It has withstood pressures up to 4800 psig without top or bottom leakage. 
OQ” ring seals top and bottom assure no top or bottom leakage. 
“QO” rings store lubricant pressure. 
Lubricant under the pressure of the “O” rings is evenly distributed over 
all ground key surfaces each time the stop is operated. 
Easily re-lubricated with a minimum amount of grease through indepen- 
dent port in body. 
Tamperproof design achieved through steel drive pin in blind hole holds 
key in intimate contact with body even with nut removed. 


Would you like to test the LubOseal Stop? We will furnish either the H-11175 
Lock Wing or H-11170 Plain Head. Sizes 4” through 2”. Write to Mueller 
Co., Dept. 36, Decatur, Illinois. 
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Nevada has natural gas transmission pipeline is being planned 


| | to carry the gas to the nation’s indus- 
First natural gas in the state of Ne- . 
tries. Proved reserves are estimated at 


a, . Nr, » Neuse vada was due to reach the Henderson 2280 billion cu ft 
gn UM ) ow regulating station by Feb. 20. A 12-day - | 


conversion schedule was set up by Cali- 































Big electric growth forecast 





rapid re. fornia-Pacific Utilities Co., local dis- 
told on Reconversion to oil —— The fabulous resort, Las Vegas, General Electric's chairman, Philip 
jor Little Big Inch? and surrounding communities and ma- D. Reed, is quoted as predicting that by 
jor industries will soon be completely the year 2000, the U. S. will be using 20 
CATION Texas Eastern, waich bought the Big served from the Nevada Natural Gas times the electricity consumed in the 
snd Little Big Inch lines from the gov- Pipeline Co.'s 110-mile transmission nation today. For the immediate future, 
erament after they had served througe- main, which carries gas from El Paso he prophesied that a combined electric 
roger out the war as vital oil Carriers, 1s Con- Natural Gas Co.'s system near Topock heating and cooling device (presum- 
Manager templating reconversion of the smaller on the Colorado river. ably the heat pump) will be cheaper to 
line to oil or products transport. A final ; 
“pea operate than conventional oil, gas, or 
decision is expected momentarily. Tex- Depletion allowances to stand coal units. 
rial Direct | a¢ Eastern’s producing subsidiary is — 
Editor buying Triangle Pipeline Co.'s system, There is little or no chance that Con- | 
egite h which j : ress will tinker with the 27.5% oil and . 
Editor with which it would connect the Little GFCSS WHE CHNEE WHR EE 7.270 OF ON 
Director Big Inch. Main reason for the move: gas depletion allowance this year, al- ma 
ice economics. Proposed additional loops though labor organizations and other 
- and feeders for the Big Inch might pro- consumer groups are bearing down “y tp ; 
uy vide more volumes at less cost. Little heavily in their propaganda. The Presi- An Ce On 
ices Big Inch’s capacity is limited by its 20- dent, Treasury Secretary George Hum- 
4AUSEN in. diameter. phrey, and Rep. Daniel A. Reed (R.- Gathering tax decision 
| N. Y.), chairman of the tax-writing clue to Phillips review | 
—_ Financing record set in 1953 House Committee on Ways and Means, - t 
AGA's preliminary tabulations show all see eye-to-eye on the depletion al- The decision of the U. S. Supreme ‘i 
that aggregate financing reached $1049 lowance. Both Senator Hubert Hum- Court in the matter of the constitution- 
um million, compared with 1951's $909 phrey (D.-Minn.) and Senator Paul H. ality of the so-called Texas gas gather- 


million and $756 million in 1952. Douglas (D.-Ill.) are loud in their ob- ing tax (see Pipeline News in this is- 





Common stock issues of $160 million jections to this “loophole,” and they sue) may give a clue - whats ahead | 
, more than doubled the previous high, may put up quite a battle when the tax when the high court reviews the Phil- { 
set in 1950, and were two-and-one-half measure finally reaches the Senate floor, lips decision, as << may soon. For pro- | 
times the 1952 mark. Preferred issues sometime in April or May. They say ducers, the news will not be good. 
42nd St. | were down slightly, but bond issues of that it represents a gift of $750 million Justice Tom Clark, who delivered 
$573 million were $10 million ahead of a year to oil and gas producers. the opinion, ruled that the Texas statu- 
1951's record. Changes in cost of capi- tory definition of “gathering” did not 
tal strongly influenced the shift in AlLerta going slow conform to the usual and ordinary 
ratios. on all-Canadian line meaning of the term. He asserted that 
by Jenkin | since the Texas law applied to gas at a 
th Alvar Natural gas for the far north The way seemed Genees Sen che Sig point where it passed from a producer's 
eats ; gasline which is to run from Alberta to ‘i, * 
pes ena A 450-mile line from Gubik on the ecctecn Canada (GAS. Februs one plant into pipelines of the gatherer, it 
years, EE Colville river to Fairbanks, Alaska, is ge FY, Pas was, in effect, a tax on gas already mov- 
year, $400 ' 37), but Alberta is reportedly seeking 


ing into interstate commerce and, 
therefore, is invalid. The court care- 
fully made a distinction between this 
case and that of the Utah Power & Light 
Co. versus Pfost (a 1932 opinion which 
and covered by moss to prevent thaw- upheld a Utah tax on the generation of 
ing As a replacement for coal, gas power ). It pointed out that there was 
would be 30% cheaper, according to Gas has been discovered in quantity in no change involved in the nature of the 
the promoters. the Baluchistan desert and a major gas as a result of the “gathering” oper- 


tance unde— contemplated by a group of Fairbanks 
businessmen. Proved reserves of dry gas 
feported at 300 billion ft would be 
tapped for a $20 million, 8-in. line. The 
line would be built on the permafrost 


more information before it gives a final 
“yes. Pipeline officials are scheduled to 
appear before provincial officials for a 
hearing March 22. 

















Pakistan plans gasline 
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ation, which was the basis for the tax. 
The Federal Power Commission, as 
is not usually the case in gas matters af- 
fecting the nation, had no part in the 
test litigation, since, officials said, it was 
purely a state matter. However, the 
courts views on the interstate com- 
merce character of “gathered” gas, mov- 
ing between the point of production 
and pipeline, are not believed to 
strengthen the case against FPC juris- 
diction over production and gathering 
under the Natural Gas Act. The high 
court's agreement to review this ques- 
tion in the controversial Phillips Petro- 
leum Co. case, still is to be argued. 
Lawyers for the appealing company 
in the Texas gas gathering case said 
that the burden of the tax ultimately 
would be borne by persons in the 38 
states in which Texas gas is distributed, 


and they added: 


“Thus the tax statute enables Texas 
to achieve the politically popular result 
of raising revenue at the ultimate ex- 
pense of citizens of other states.” 


Producers face 
increasing opposition 


The popularity of this ruling with 
the voters, like the Supreme Court's 
original ruling in the Phillip’s case, 
underscores the fact that with the post- 
war expansion of natural gas into all 
parts of the nation, and particularly in 
the heavily-populated states, there is 
great public interest in the natural gas 
industry. 

There were not one, but many, com- 
munities interested in the outcome of 
this case. The news was played promi- 
nently in such heavy population cen- 
ters as Newark, Chicago, and Minne- 
apolis, as well as in Texas. Every time 
the natural gas industry has grown, so 
to speak, and has added another thous- 
and customers to the varied lines, it has 
complicated its problems, and the prob- 
lems of the gas-producing states. 

In Washington's political atmos- 
phere, it is taken for granted that the 
politicians who must woo the votes of 
these thousands of consumers, as con- 
trasted to the few votes represented by 
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the stockholders of gas companies, take 
a great interest in these court decisions. 
They also are watching legislation on 
which, if they vote, they might find a 
split in their own party ranks. 

This explains why the Hinshaw Bill, 
(to remove intrastate gas distributors 
from FPC control), for instance, is not 
likely to be taken up after the Bricker 
Amendment question has been settled 
in the Senate. It is whispered in the 
Washington labyrinths that this bill has 
been given the kiss of death for this ses- 
sion, since its passage would put an- 
other missile in the hands of the Demo- 
crats who are crying “giveaway in 
speech after speech all around the coun- 
try. There's no question but what the 
“giveaway” theme is very popular in 
many circles and that any additional 
moves that seem to indicate any anti- 
pathy to the consumer, or solace for 
business, will herald another caco- 
phony of catcalls from the Democrats. 
It's considered by the shrewder politi- 
cians here that enough people are upset 
already, without adding to the discon- 
tent. 

Consumer reaction (as exploited by 
local politicians ) has shown up in vari- 
ous ways, in Congress, in relation to the 
natural gas industry. For instance, Rep. 
Roy W. Wier (D.-Minn.), who hadn't 
previously shown too much interest in 
natural gas, suddenly awakened to its 
possibilities. He introduced H. R. 7624, 
which would make changes in rate 
suspension provisions of the Natural 
Gas Act. His legislation, as he ex- 
plained it personally, was introduced at 
the behest of the mayor and other poli- 
ticians in Minneapolis who wanted to 
have in the hopper legislation that was 
“just the opposite of the Lyle bill.” 
Representative Lyle, of course, is a 
Texan, where the producers live. Mr. 
Weir is from Minnesota, where the 
consumers live. 


Competitive bidding 
rule may be relaxed 

The Securities & Exchange Commis- 
sion has disclosed here that there were 
48 electric and gas holding company 





systems registered with the agency at 
the end of fiscal 1953-—last June 39, 

These include 173 electric and as 
operating companies. During the year 
the SEC reviewed and _ passed upon 
$779 million in electric and gas Subsidi. 
ary securities. SEC said that this toga) 
included $426 million of bonds and de. 
bentures, $81 milion of notes, $70 mij. 
lion of preferred stocks, and $20? mil. 
lion of common stocks. 

Meantime, the SEC has opened hear. 
ings here on its “competitive bidding” 
requirements, and, among others, Sep. 
Henry Jackson (D.-Wash.) voiced 
early disapproval of any changes, 

The SEC is studying an amendment 
of its rule which requires competitive 
bidding for the purchase of underwrit. 
ing of securities issued or sold by regis. 
tered utility holding companies or their 
subsidiaries. A proposed change in 
SEC's Rule U-50, under the Holding 
Company Act of 1935, would free sub. 
sidiaries of a holding company from the 
competitive bidding requirement if the 
subsidiary is not itself a holding com. 
pany, and if it is under state commis- 
sion jurisdiction. 

A number of competitive bidding 
advocates have made plans to be on 
hand to dissent vigorously to any 
change in the present rule, or to the 
substitution of negotiated sales. 


PUC can order gas purchase 


The U. S. Supreme Court has acted 
in another gas case but the result was 
not headlined, for no precedents were 
set, or shattered. 

The court has dismissed a petition 
by the Amere Gas Utilities Co. of West 
Virginia, which had attempted to ob- 
tain a review by the highest court ofa 
West Virginia utilities commission oF- 
der previously upheld by the state court 

The principal point at issue was 
whether or not the commission legally 
could order the gas company to pur 
chase its supply from sources other than 
the company's parent. West Virginia 
judges believe that the commission has 
such power, and the Supreme Court did 
not seem inclined to argue with them 
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Plastic pipe speci fications 

While several gas companies have 
made extensive use of plastic tubing for 
underground gas piping, and a few are 
idding to their installations at varying 
rates,* the general attitude seems to be 
« observe and evaluate results or watch 
what others have done, as the case may 
be, meanwhile looking to the manufac- 
wurers for more information on existing 
plastics and development of possibly 
better types of material. The operating 
conveniences and economies of plastic 
ubing have been observed, such as light 
weight, ease of installation and joint- 
ing, apparent immunity from corrosion 
or other deterioration, etc. It has been 
recognized that plastic is potentially an 
iternate for or perhaps is superior to 
the traditional steel and cast iron, at 
last for low or intermediate pressure 
use. However, it is felt that more should 
be known about plastics as construction 
materials, not only as regards strength 
and performance under various condi- 
tions of service, and permanent reten- 
tion of initial properties, but also with 
respect to test methods for evaluating 
and comparing performance of the 
wide variety of types and formulae 
now available. 

Any evaluation of plastic for under- 
ground gas piping unavoidably in- 
volves its Comparison with iron, and the 
natural tendency is to consider the same 
dimensions and apply the same physical 
strength test methods. Regarding di- 
mensions (diameter and wall thick- 
ness), it has been conventional with 
steel pipe to have wall thickness much 
greater than necessary to withstand op- 
erating pressures, presumably to afford 
an allowance or safety factor for corro- 
sion. If plastic tubing is immune to cor- 
fosion or other deterioration it would 
seem that wall thickness could be strict- 
ly in accord with required physical 


es 


"See January CAS, pages 42-44. 


GAS—March, 1954 


ee eee —_ ——— ee 


strength to withstand expected oper- 
ating pressure and other incidental 
stresses. 


However, the evaluation of required 
physical strength is not simply a matter 
of a quick bursting or tensile strength 
test as would be applied to metal. As 
might be expected from the very name 
“plastic,” the material tends to slowly 
creep or stretch with sustained stress 
of much lower magnitude than that 
which will cause failure under rapid 
application, and temperature changes 
of only a few degrees make a decided 
difference in strength. Fortunately there 
is apparently a stress below which plas- 
tic of a given dimension and at a given 
temperature will show an initial slight 
creep and then resist further stretch or 
deformation — seemingly remaining 
within its “elastic limit” — and pre- 
sumably design should be such as to 
operate below these limiting condi- 
tions. All other means of evaluation by 
test should be similarly explored, keep- 
ing constantly in mind that plastic ma- 
terials are in many physical character- 
istics unlike steel or iron, and the con- 
ventional metal testing criteria are not 
necessarily applicable. 


Resolving the questions 


It is a natural question for a plastic 
pipe vendor to ask a gas industry engi- 
neer, “What do you want in the way of 
plastic pipe?” but just as natural for the 
engineer to reply “What do you have 
to offer?” The gas industry and the plas- 
tics industry are now in about this posi- 
tion, and it is the aim of the currently 
active AGA plastic pipe standards sub- 
committee (a subcommittee of the 
distribution committee) to close this 
gap. The subcommittee has, by ques- 
tionnaire, ascertained the requirements 
of the gas industry and passed them on 
to the Society of the Plastics Industry, 
and through meetings of the two groups 
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*By GUY CORFIELD 


will attempt to develop specifications 
or standards which it is hoped can be 
based on evaluation and acceptance 
criteria, leaving opportunity for im- 
provement as the ‘art’ progresses. 


Three phases 


There appear to be three general 
phases to the problem: first, the basic 
chemical and physical properties of the 
plastics, to give immunity from deteri- 
oration and adequate long-time physi- 
cal strength; second, the dimensions of 
the various nominal sizes, to permit a 
reasonable degree of standardization of 
diameter and wall thickness; and, third, 
the means of and fittings and accessories 
tor making joints, connections, etc. 

The first of these phases has already 
been discussed. With respect to dimen- 
sions of tubing, and if such tubing is 
used to pull through existing corroded 
steel or cast iron pipe, the outside dia- 
meter is obviously limited, but the wall 
thickness is also limited to the degree 
that adequate gas carrying capacity 
must be provided, and therefore a plas- 
tic which might be very cheap (by the 
pound ) but which required very thick 
wall for physical strength, would not be 
useable because of the capacity limita- 
tion. The wall thickness limitation is 
not of itself so important for tubing 
that will be buried direct in the soil ex- 
cept that, for a given internal diameter, 
if the external diameter is much greater 
than the metal pipe to which it will be 
connected the use of conventional metal 
pipe compression couplings will not 
be possible and special fittings will be 
necessary for the plastic-to-metal joint. 
The various problems of jointing, plas- 
tic-to-metal and plastic-to-plastic, and 
of making side-connections, to obtain 
the strength and permanent leakproof- 
ness that are essential to gas operations, 
are rather obvious and may vary con- 
siderably with different types of plastic. 
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of accurate measurement 
and dependable regulatio 
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American 500B lironcase Meters . 
measure gas in this high pressure 
industrial installation and Base Pres- 
sure Indexes indicate the gas quan- 
tities, computed to base pressure 
conditions, totalized on a counter. A 
Reliance CBV Regulator, pilot-loaded 
with a Type Z Regulator, controls 
main pressure while a Reliance 
Service Regulator provides a sepa- 
rate connection. 


GENERAL SALES OFFICE: 1513 Race Street, Philadelphic 

AY | Ek; R | AN AMER! a AN Albany * Alhambra * Atlante « © Baltimore ° * Birminghor 

METE Boston * Chicago * Dallas * Denver * Erie * Howstor 

&: Kansos City * los Angeles * Minneapolis * New Yor 

METE rR c@Ons p27. Oo @ 4 Omoaheo « Pittsburgh © Son Francisco * Seattle * Tulse 


wich IN CANADA: Canadian Meter Company, Limited 
. Hamilton, Ontario * Edmonton, Alberta 
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In Chicago, Peoples Gas 

ht & Coke Co. maintains 
a constant 900-Btu heating 
salue despite the fact that 
gas is obtained from a num- 
her of sources. Tying rates 
to fluctuating heating 
values is a problem that 
many utilities are facing at 
the present time. 


JOUET 





by FRANK CHAPMAN » Editor 


GAS distribution company with 

some rate structure provision 
which takes into consideration the heat- 
ng value of the fuel delivered to the 
ustomer is faced with the costly and 
ughly complicated job of developing 
ome means of knowing the Bru con- 
eat of this gas within tolerances speci- 
ied by the rate structure under which 
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Heating value rate adjustments 


With what appears to be a trend in some sections of the 
country toward the use of heating value adjustment of 
one kind or an other, standard techniques for determining 
the Btu of gas delivered are of increasing importance. 


the company is operating. The problem 
is further complicated by the manipu- 
lations required to convert Bru heating 
value readings as recorded throughout 
the system into actual billing figures. 
At the present time more than 40% 
of the country's natural gas customers 
have a heating value adjustment of one 
form or another in their billing struc- 
ture. Those provisions are either in the 
form of a straight therm rate such as 
that used by the Peoples Gas Light & 


Coke Co. in the Chicago area or in the 
form of a Bru adjustment clause such 
as that in force in many other parts of 
the country. 

A state-by- state tabulation of natural 
gas customers and the type of heating 
value provision or adjustment, if any, 
that is used in their billing process is 
shown in Table 1.* Only three states 


~——-— -« 


*Data on the number of customers serviced by each 
company were taken from the 1953.54 Directory of 
American Gas Companies, and information on the rate 
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1—Calorimixer that is used by the Peoples Gas Light G Coke 
Co., Chicago, to automatically determine the proportion of 
natural and manufactured gas that must be mixed to produce 
a constant 900 Btu gas. The machine also actuates a mixer 
control that operates valves in two lines delivering natural and 
manufactured gas into the distribution system. 





i 


2—Two lines entering a common mixing Chamber at one of the 
Peoples Gas Light G Coke Co. Chicago stations. One line carries 
natural gas to the mixing chamber while the other line Carries 
manufactured gos. The mixture is controlled to maintgin - 
constant value of 900 Btu with a hydraulic operated valve jp 
each of the lines controlled through oa calorimixer. 





have no customers without some form 
of heating value adjustment in their 
billing structure. However, more than 
half of the states, or 22 out of 41, in 
which natural gas is presently serviced 
have some customers with one form or 
another of a heating value provision in 
their rates. 

The Peoples Gas Light & Coke Co. 
has nearly one million customers on a 
therm rate structure. The therm rate, 
however, is also used to considerable 
extent in four other states: Arizona, 
lowa, New Jersey, and Wisconsin, and 
in the District of Columbia. The ab- 
sence of any provision for taking Bru 
value of the gas into consideration in 
Louisiana, Ohio, Pennsylvania, and 
Texas accounts for more than half of 
the total number of customers in that 


category. 


Common pattern 


Heating value adjustment clauses 
usually follow a common pattern 
whether they are applicable to all rates 
or only to industrial and large inter- 
ruptible-service customers. A represen- 
tative sample is the clause that is con- 
tained in the Alabama Gas Corp.s 
Montgomery schedule for large inter- 
ruptible service, which reads: 





structure of each of the companies was taken from 
the most recent information available in the ACA 
Rate Service compiled by the Bureau of Statistics of 
the AGA. 
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“In the event the Bru content of the gas 
varies above or below 1000 Bru per cu ft 
of dry gas, the commodity charges shall 
be adjusted by multiplying such charges 
by a fraction, the numerator of which 
shall be the monthly average of the daily 
average Bru content and the denominator 
of which shall be 1000.” 


More explicit 


In other instances the heating value 
adjustment clause is more explicit as to 
the manner in which the adjustment in 
rates is to be made. A sample of this 
kind of clause is that which is found in 
present California rate structures, and 
reads as follows: 


“The base rates set forth in the sched- 
ules for natural gas are predicted on an 
average monthly heating value of 1100 
Bru per cu fe (determined as the average 
of daily heating value tests on a dry basis) . 
A maximum variation in the monthly av- 
erage of 35 Bru above or below the Bru 
on which the effective rates are based is 
contemplated. When the actual variation 
exceeds 35 Bru for two consecutive calen- 
dar months, the effective rates will be 
changed by increasing or decreasing the 
rates to conform to a new average heating 
value, adjusted in steps of 50 Bm from 
the base of 1100 Br, which is the nearest 
the average of that experienced during the 
two months that occasioned the change. 
The effective rates will be determined by 
an adjustment in all base rates (except 
for the fixed and/or the minimum charge 
portion of the general service and space 





heating rates) in accordance with the per. 
centages set forth below for each 50 By 
step, computed to the nearest 0.01 cen 
per 100 cu fe or 0.1 cent per 1000 aw & 
and will become effective 15 days there. 
after. 

General natural gas service schedule 
3% per 50 Bru step. 

Military natural gas service schedules, 
3% per 50 Beu step. 

Multiple dwelling natural gas service 
schedules, 3% per 50 Bru step. 

Firm industrial natural gas service 
schedules, 29% per 50 Bru step. 

Gas engine natural gas service sched. 
ules, 2% per 50 Bru step. 

Interruptible natural gas service sched. 
ules, 2% per 50 Bru step. 

Changes in the rates resulting from 
variation in heating value will not be 
made more frequently than each two 
month period, except, when dehnit 
changes in the source of gas occur, the 
appropriate rates will be made effective 
30 days after the date of changeover.” 


Applied to larger users 


In those instances where a heating 
value adjustment clause does not apply 
to all rates, it is usually applied to the 
large industrial or commercial usets 
The same is generally true where som 
schedules are computed on a straight 
therm base. In some instances t& 
therm or heat adjustment clauses aft 
included in optional schedules for larg 


users. 
The application of both therm rats 





GAS—March, 1954 






































TABLE 1. CUSTOMER AND HEATING VALUE PROVISION TABULATION 
TOTAL Al A2 A3 B C 
Alabama. 221,939 19,057 202,882! 
Arizono.. 147,609 16,860 130,749 
Arkansos 143,000 143,000 
California 3,091,992 102,662 2,989,330? 
Colorado.. 213,346 213,346 
Connecticut mfd. win 
Delawore.... 50,176 50,176 
District of Columbiao 177,617 ai 177.617 
Florido... 13,722 13,722 
Georgia. 153,267 4,500 145,253° 3,574 
idaho... — — 
IHinois 1,770,544 37,583 1,732,962 
Indiana 558,277 512,248 46,049" 
lowo.... 268 ,566 106,711 100, 168° 61,6875 
Kansos.. 170,214 170,214 
Kentucky 54,248 54,248 
Louisiano 923,826 923,826 
Maine... mfd. -_— 
Maryland 397,860 17,307 321,1968 59,3577 
Massachusetts 170,851 170,851 
ne of the Michigan 992,243 496,274 495,96910 
a Minnesota 341,164 252,250 88,9141 
sinttin 8 Mississippi 167,382 167,382 
1 valve in Missouri 954,818 619,366 335,452!" 
Montana 83,836 83,836 
Nebraska 210,118 143,280 66,83615 
a Nevada —_ —- 
New Hampshire 1,487 pa 1.487 
1 the per. New Jersey 238,138 — 238,138 
h 50 Bu New Mexico 102,682 102,682 
1.01 cent New York 683,893 683,893 
00 cu fr North Carolina 26,518 26,518 
ys there. North Dakota 4,581 4,581 
Ohio 1,695,810 1,695,810 
schedule, Oklahoma 475,279 118,313 356,966!4 
Oregon mfd. — 
chedules, Pennsylvania 1,014,293 978,287 36,00615 
Rhode Island mfd. —- 
IS Service South Caroline 8,894 7,775 1,11916 
South Dakota 31,611 18,275 13,336!" 
$ service Tennessee 175,247 136,357 38,890!15 
Texas 2,199,442 2,199,442 
ce sched- Utah 88,853 88,853 
Vermont mfd. -—- 
ice sched- Virginia 208,953 152,884 6,97720 49,092'9 
Washington mfd. _—- 
ing from West Virginia 148,498 148,498 
1 not be Wisconsin 384,170 85,074 290,494?! 
ach two Wyoming 43,072 43,072 
— TOTALS 18,808,036 10,808,013 3,406,417 751,150 3,208,441 624,492 
effective l. Includes heating value adjustment on terruptible service and on an optional basis 16. South Carolina Gas Co., Gaffney. 
over.” large interruptible-service schedules in Bir- for large commercial and industrial users in 17. Sioux Falls. 
mingham and on small industrial and large Cedar Rapids; and on large industrial rates 18. Knoxville, Nashville, and Cleveland, 
interruptible service schedules in Montgom- in Davenport. Tenn. 
: 6. Baltimore. 19. Rosslyn Gas Co., Arlington county, 
2. Areas serviced by PG&E, Southern 7. Areas serviced by Washington Gas Va. 
1 heating Galifornia Gas Co., and Southern Counties Light Co. of Maryland. 20. Heat value adjustment on commercial 
Gas Co. 8 Phoenix and Tucson. and industrial rates in Danville, Va. 
not apply _ 3. Includes heating value adjustment in 9. Des Moines and Sioux City. 21. Wisconsin Natural Gas Co., Racine. 
ed to the § = interruptible gas service schedules, industrial 10. Therm rate on schedule for internal A. Rete besed on cubic feet. 
ial users ane ot Seng aoe village rate when combustion engines and for large volume 1. No Btu heating value clause. 
' ore than 200 Mcf per service in Detroit, and an optional rate for 2. Btu change clause included in all 
ere SOME day in any one day, during the current and large industrial users in Adrian. rates 
’ straight preceding 11-month period in Atlanta; and 11. St. Paul. 3. Btu ‘change clause included in 
cos on industrial service, low cost housing 12. Se. Louis. | | some eaten. 
service and an optional rate for industrial 13. Therm rate on general service in 
auses at# (dump) service in Columbus, Ga. Omaha. B. Rate based on therms. 
for large 4. An optional rate in Hammond for in- 14. Heating value adjustment on com- C. Rate a combination of therm and 


cubic feet. 
No Btu heating value clause on 
those rates based on cubic feet. 


mercial and industrial service in Tulsa and 
Oklahoma City. 
15. York (Pa.) County Gas Co. 


dustrial and other large consumer service 
on the Bru of the gas delivered. 


erm fates 5. A straight therm rate for restricted in- 
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and heating value adjustment clauses in 
certain rate schedules brings up the 
question of how the heating value of 
the gas delivered to any specific cus- 
tomer is to be determined. Where a 
service area is supplied from a common 
source of gas, such as one pipeline 
through a single city gate station, the 
use of a calorimeter or similar measur- 
ing device on the source of gas will pro- 
vide the necessary Bru rating on gas de- 
livered to all customers. Also, where a 
service area is supplied with a combin- 
ation of manufactured and natural gas 
the problem of determining the exact 
Bru value of the gas in the mains is 
simplified by sending out a mixture 
that is controlled through a calorimeter. 


Multiple feeders 


However, where a service area is sup- 
plied by natural gas from more than 
one transmission line through more 
than One city gate station or point of 
input co the distribution system, where- 
in it is likely that the heating value of 
the various gases supplied will vary in 
Bru content from time to time, a high- 
ly technical calculation is required to 
establish the Bru value of the gis deliv- 
ered to any one customer in the system. 

In some instances where gas is deliv- 
ered to a distribution company through 
a single city gate station the rate sched- 
ule designates the manner in which the 
Bru heating value of the gas is to be 
determined. An example stipulation of 
this kind, as used in the Alabama Gas 
Corp.'s Montgomery rate says that, “for 
the purpose of determining such aver- 
age heating value, the company may 
rely on the accuracy of the reports fur- 
nished to it on such heating value by 
the company’s supplier.” 


Heat measuring 


In those instances where the Bru 
heating value of the gas enters into the 
cost of gas to large industrial customers 
the problem is also simplified by the 
use of a heat content measuring device 
on the customer's service line. The 
Northern Indiana Public Service Co. s 
optional industrial service rate for the 
city of Hammond, Ind., specifically in- 
dicates two methods which may be used 
in determining the Bru value of the gas 
delivered. This rate stipulates that: 


“Maximum demand per month ex- 
pressed in millions of Bru's may be deter- 
mined at the option of the company by 
either of the following methods. By ob- 
servation: The maximum demand per 
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month, expressed in millions of Btu's shall 
be under the number of millions of Bru's 
used during the hourly period of observa- 
tion during which period the number of 
millions of Bru's used is the highest dur- 
ing such monthly period. By meters and 
instruments: The maximum demand per 
month shall be the number of millions of 
Btu's used during the hourly period in 
which the number of millions of Bru's 
used is the highest as determined from 
the registration or indications of meters 
and other instruments during such hourly 
period.” 


In most rate schedules, however, 
there is no reference as to how the 
actual Bru value of the gas delivered to 
a customer is to be determined, and in 
none of the schedules applicable to all 
customers is there any such indication. 

In the case of a distribution company 
that is forced through its rate structure 
to bill on a therm rate or make a rate ad- 
justment on the basis of the Bru heat- 
ing value of the gas delivered, some 
provision must be made for determin- 
ing the Bru value of the gas delivered 
tO any customer on such a schedule. If 
the company’s mains are supplied with 
gas from more than one source the 
problem of knowing, with fair accur- 
acy, the Bru of the gas delivered to a 
sample customer located somewhere in 
the middle of the service network is 
costly and involved. 


How Peoples operates 


The Peoples Gas Light & Coke Co., 
which services the Chicago area on a 
therm rate, presents an example of one 
solution to such a problem. Peoples 
Gas receives gas through two lines of 
the Natural Gas Pipeline Co. of Amer- 
ica from the Panhandle area of Texas. 
and through a newly completed 30-in. 
line of the Texas Illinois Natural Gas 
Pipeline Co. from the Texas Gulf coast. 


These lines converge at Joliet, Ill., 


where Peoples Gas purchases the gas 
in therms. Calorimeters and Junkers 
sampling equipment are used to deter- 
mine the Bru of the gas purchased. The 
gas from the three lines is carried by 
the Chicago District Pipeline Co. sys- 
tem from Joliet to the Peoples Gas 
Crawford and Calumet stations where 
it is fed into the distribution system. 
Natural gas at Crawford and Calu- 
met stations measures 1000 Bru or 
more. At Crawford station the com- 
pany maintains a coke oven and an oil- 
gas plant, and at Calumet low-Brtu gas 
is purchased from steel mills. This 
manufactured gas is mixed with nat- 


ural gas at each of :\\ Stations ¢ 
liver a constant 900 Kry Zas to oo 

. CI 
mains. A Calorim: . 
automatically determ: 
tions of manufactu: 
which are to be mix 
900 Bru level. 

A cross-city line also carries natural 
gas from the Crawford station to fou, 
other distribution points Within the ¢j 
that are used only for peak shavin 
Each of these stations has Provisions 
for manufacturing oi! gas and an ar. 
rangement similar to that used at Caly. 
met and Crawford is used. when the 
stations are in operation, for Mixing 
manufactured and natural gas fog an 
output of 900 Bru gas. 

Therefore, with gas entering the Chi. 
cago system at two, and often more, dif. 
ferent points, a constant level of 999 
Bru gas is maintained throughout the 
entire system through the use of a care. 
fully controlled mixture of natural and 
manufactured gas. 


At €ach location 
nes the Propor. 
| and natural pa 
' CO Maintain the 


Tough problem 


Regardless of the method of gas sup. 
ply, the problem of a method for de. 
termining the Bru of gas delivered t 
any one customer is one which must be 
reckoned with in all cases where a rate 
structure includes some such consider. 
ation in one form or another. Where 
the gas is received from only one source 
the problem is substantially one of 
knowing the Bru of that source of sup. 
ply. When a mixed gas is supplied th 
problem is simplified through the use 
of a controlled mixture. It ts in the cas 
of a company that must supply its sys- 
tem from a number of sources whic 
vary in volume and Btu rating that the 
problem becomes highly technical and 
complicated. In the latter instance com- 
petent personnel and highly technical 
equipment necessary to Carry Out an a 
curate system of Btu measurement ins 
large distribution company results in as 
expense that can be said to add to th 
cost of gas to the consumer. 

Because of the technical nature @ 
measurement procedures in a large dis 
tribution system the lead in establish 
ing standard techniques for measut 
ment should be undertaken by the ga 
company. The Bru measurement of gs 
in a complicated distribution systems 
a job for expert and trained personnel 
Methods prescribed for the job by pet: 
sons other than those well acquainted 
with the problems involved could 
more expensive and less accurate ti 
present methods. 
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metho 
igtion on service 
bution area |S ‘ 
mediate pressur 
yse of a combi: 
right) is contros' 
required when © 


By H. H. SEXTON 


HE conversion from low to inter- 

mediate pressure in two similar 
distribution areas within the city of 
Houston at about the same time has led 
1 a comparison between the use of a 
meter and separate regulator for serv- 
ce connection to an intermediate pres- 
sure system, as used in one of the areas, 
as against a combination meter-regula- 
tor, as used in the other area. 

Some time ago Houston, along with 
many other cities throughout the coun- 
ty, found itself in the middle of an 
unprecedented building boom which 
was not anticipated at the time the 
city's low pressure systems were de- 
signed. Consequently, as the boun- 
daries of the city moved outward the 
Houston Natural Gas Corp., which 
services the area, found that many of 
its mains were too small to carry the 
added load under low pressure. The 
River Oaks section of Houston and the 
city of West University Place were two 
areas in which it became necessary to 
convert from low to intermediate pres- 
sure in order to satisfy the increased 
demand. 

In the conversion of the River Oaks 
section, which was undertaken first, 
each service connection was provided 
with a separate regulator, while a com- 
bination meter-regulator was used in 
the University Place section, converted 
ashort time later. Because of the simi- 





larity in size of the two areas, a com- 
parison was made with respect to the 
use of the two methods of pressure 
conversion. 

Conversion of the River Oaks sec- 
tion was started in June and completed 
in fall of the same year. Sprague house 
tegulators with 7/16-in. orifices were 
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of providing for regu- 
nnections when a distri- 
ted from low to inter- 
re pictured at right. The 
‘on meter-regulator 
d with the arrangement 
eparate regulator is used. 


(far 


Houston (Texas! Natural Gas Corp. 


Houston's experience with 
combination meter regulators 





installed to insure an adequate supply 
of gas to the customer during change- 
over, with only 8 oz of pressure on the 
upstream side of the regulator. After 
regulators were installed on all of the 
approximately 2500 service connec- 
tions, gas pressure was gradually in- 
creased from 8 oz to 5 lb. Customer 
appliances were checked and adjusted 
when necessary during the conversion. 

The West University Place conver- 
sion, making use of the Sprague com- 
bination meter-regulator, was under- 
taken a couple of years later. At the 
time this was one of the first major in- 
stallations of the combination unit. Al- 
though the project was started at about 
the same time in the spring as the River 
Oaks conversion, it was completed long 
before fall. Time required for the com- 
plete conversion was approximately 40 
work days as against about 50 work 
days for the River Oaks project. 

The basic factor in the saving time 
was the manner in which the combina- 
tion meter-regulator took the same serv- 
ice connections and fit the same space 
as the original meter. For all practical 
purposes, the time required for the con- 
version of a service connection was 
about the same as that ordinarily re- 
quired for the routine changing of 
meters. 

With the installation of the separate 
regulator, however, it was necessary to 
relocate the service connections to ac- 
commodate the regulator in the service 
loop. In the River Oaks area, for ex- 
ample, this involved the use of two 
nipples which were made up and in- 
stalled by the conversion man along 
with the regulator in each service con- 
nection. It was necessary for the con- 





version man to cut and thread risers at 
“ach location. Because of the additional 
time required in rebuilding the loop for 
such a conversion, the West University 
Place project with combination units 
was completed in an estimated 50% 
less time for a total saving of 415 man 
hours. 

Aside from the cost of the time in- 
volved, a quick conversion was found 
to be in the interest of good customer 
relations. Although both conversion 
projects were carried out with equal 
attention to customer appliances, the 
West University Place conversion drew 
less public notice because of the speed 
with which it was accomplished. 

A substantial saving in space, par- 
ticularly in multiple installations such 
as apartment house connections where 
space is an important item, resulted 
from the use of the combination unit 
in place of a separate regulator. In 
many instances, also, the appearance of 
the combination unit was important, in 
the eyes of the customer, over an in- 
stallation of a separate regulator. 

Other advantages were found in the 
day-to-day use of the combination unit 
after the conversion was completed. For 
one thing, the methods of accounting 
for the meters and regulators in service 
were simplified because one meter 
number could serve to identify both the 
meter and the regulator. With a sepa- 
rate regulator, it had been the practice 
to enter separate inventory records for 
meter and regulator. 

It was also found that meter testing 
and maintenance procedures were more 
thorough with the combination unit. 
In the case of the seven-year cycle as 
used by the Houston Natural Gas Corp., 
the usual practice is to inspect and 
maintain the regulator at the same time 
as the meter is tested and repaired. The 
time required to inspect both was 
found to be only slightly more than 
that required to inspect the meter 
alone. 
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lift plote. 


Fig. 1. Rivet and plate deterioration and stress corrosion on 
holder lift plates. 





Fig. 3. Sixteen-inch by | '%4-in. hole in 





These evidences of deterioration 
necessitated a major plate 
repair job at Seattle Gas 


Fig. 2. Plate deterioration and separation above lap joint 


















N THE summer of 1952, the Seattle 
Gas Co. was faced with a major 
problem—how to restore 100% capac- 
ity to the main plant's 2-MMcf storage 
holder, at lowest possible cost and with 
least interruption of plant operation. 


In the lower hanging, lift rivets had 
disappeared, plates deteriorated, and 
long thin gashes appeared above some 
lap joints as though a cutting torch had 
been used. One sheet had a hole in the 
middle of it that measured fully 16 in. 
in length, averaging 114 in. wide (see 
Figs, 1, 2,3). When the holder rose to 
nearly full height, this area of destruc- 
tion proved too much for the water-seal 
and a foamy froth was spewed over the 
adjoining structure. The immediate 
control of this “devil's brew” necessi- 
tated restricting the holder capacity 
10%. 

Close examination of the leaks dis- 
closed three important facts: 


1. They were confined to the lower lift. 
2. They were concentrated in an area 


centering on Column No. 8 on the south- 
west side. (See Fig. 4.) 
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3. They were contained within Sheets 
40, 41, 42 and 43; with bottom hanging 
row 44 free of deterioration. 


It had been assumed that the cause 
of these leaks was a straining of the 
shell brought about by the bottoming 
of the lift on some obstruction. But no 
evidence could be found of any buck- 
ling or strain which could have caused 
such a general deterioration of joints 
and rivets in this area. 


Nevertheless, rivets had entirely dis- 
appeared, and other rivet heads were 
disintegrating. Edges of plates and cor- 
ners of joints in some cases had been 
eaten away. In other places, thin gashes 
completely separated plates from lap 
joints for several feet. By far the worst 
failure was the 16-in. leak previously 
mentioned, which was located in the 
longitudinal center of a plate in Sheet 
41, starting 3 in. over from the vertical 
lap joint in the next lower sheet (see 


Fig. 3). 

Sheet 42 was also deteriorating in the 
same way, but had not progressed so 
far. A ragged slash was growing below 


the 16-in. hole which would some day 
take on the proportions of its neighbor. 
In the same area, pits in the sheets were 
found, ranging in size from a dime tw 
a 50-cent piece, with nearly all of the 
10-gauge plate gone in some cases. 

A large percentage of the leakage, of 
course, resulted from lost and loose 
rivets permitting lap joint separation 
from intended gas pressure. 

Ic was almost certain that such 
wholesale deterioration of the 10-gauge 
steel plate and rivets comprising the lift 
would have a discoverable cause. Sim- 
ple oxidation was out, because (a) 
these plates had not been out of water 
for years; and (b) no rusting was de- 
tected. In fact, the edges of failures 
often were bright and clean looking, 
though some of the deterioration left 
a black, solid residue over the area of 
loss, very much like carbon of electrode 
quality, which could be cut and scraped 
with a knife. 

Our conclusion was that at least some 
of the deterioration was caused by gal 
vanic corrosion. We visualized a pro 
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by in-service repairs 


By M. C. McCALLUM »* Seattle (Wash.) Gas Co. 


ess similar to that which occurs in an 
ordinary flashlight battery, where two 
dissimilar metals, carbon and zinc, are 
held in an electrolyte. When they are 
connected by wire a current flows. As 
galvanic corrosion proceeds, the zinc 
case (anode) goes into solution and 
plates out hydrogen on the inner car- 
bon. Eventually, pit holes appear 
through the case, and the battery is dis- 
carded. 

In our case, assuming the steel plates 
of the lift in the affected area had a 
slightly different composition from the 
water tank plates, only the presence of 
ionized water in the tank was needed 
to provide the complete galvanic cell. 
Considering that the external circuit 
might well be completed from lift 
guide roller through vertical guide 
frame, securely riveted to the steel tank, 
we had a continuing corrosive action. 
Result—gradual destruction of the 
plate metal as described. 

But why should this occur in one 
major area only? The answer might 
easily lie in the width of water body, 
or distance between holder lift and tank 
shell. Measurements of this water body, 
taken at each of the 14 vertical guide 
columns, were as shown at the bottom 
of page 42. 

As the measurements show, the nar- 
fowest point is at Column 8, around 
which the corrosion area centered. This 
is logical, since the flow of electrons 
takes the path of least resistance. 

Other areas indicating some corro- 
sive attack were discovered at various 
spots around the lower lift at this same 
level. Each was opposite a 6-in. ver- 
tical guide channel, fixed to the inside 
of the tank for the purpose of guiding 
the bottom immersed roller of the lift. 
Being points of minimum distance be- 
tween shell and tank, they would like- 
wise be expected to show galvanic cor- 
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Badly corroded holder lift 
plates speedily restored 
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Fig. 4. Area of plate and rivet deterioration at 
Column 8 of holder. 


rosion, similar to the large area at Col- 
umn 8. However, an attempt to 
strengthen this theory by measuring the 
potential between the lift and the tank 
was unsuccessful. Results were so er- 
ratic as to defy interpretation. 

The next step was—remedy. 

Previously, a contracting firm had 
surveyed the problem and submitted a 
bid for the repair job. It involved purg- 
ing the holder out of service, welding 








Mr. McCallum, a University 
of Washington graduate in me- 
chanical engineering, at present 
is in charge of the design and 
construction engineering divi- 
sion of Seattle Gas. He has been 
with the company since 1946. 
Prior to that time he had been 
associated with Westinghouse 
Electric, Rayonier Inc., Puget 
Sound Naval Shipyard and H. 
W. Beecher, consulting engi- 
neering firm. 


12 new full-sized 10-gauge sheets and 
one patch into place, and then purging 
the holder back into service again. Esti- 
mate of time required for the entire 
Operation was six to seven weeks, dur- 
ing which the Seattle Gas Co. would be 
without final gas storage space. Esti- 
mate of total cost was $21,000 mini- 
mum. This was considered prohibitive, 
both in cost and storage time lost, and 
the plan was abandoned. 

In 1952, a steeplejack contractor; 
who thrives on unusual and difhcult 
jobs, was consulted. He estimated that 
he cou!d repair the damage for less than 
$1000, with no out-of-service time. He 
proposed hanging a patch of 14-gauge 
steel plate over the leaking area while 
it was submerged, bolting the upper 
edge to the lift shell with self-tapping 
screws, and working down the sides 
(under water if necessary) to fasten 
the plate as the lift was raised out of 
the tank. This plan was abandoned, 
however, because of difficulties of exe- 
cution, in favor of one using several 
smaller patches. 

Plates measuring 12 in. by 72 in. by 
14 gauge were selected for ease of han- 
dling, and the lighter metal for easy 
fitting of joint contours. Each plate was 
punched 2 in. in from each edge, with 
5/16-in. clearance holes for the 4-in. 
self-tapping bolts, spaced 4 in. apart 
(see Fig. 5). 

Successive attempts were made to 
stop the gas leaks before fastening on 
the steel patches, so that work could 
proceed without use of masks. Mate- 
rials tried included a preparation of 
Portland cement and asphalt emulsion, 
asphalt-asbestos roofing mastic, and hot 
pitch. None were 100% successful. 

The problem was finally solved with 
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Fig. 5. Attaching rubber - lined steel 
patches with self-tapping screws. 
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Fig. 6. First attempt to apply sponge rub- 
ber blanket. Better results were obtained 
by first applying blanket to the potch 





































a ¥)-in. thick sponge rubber blanke: 
under each 12-in. by 72-in. by 14-gauge 
steel plate, leaving a 2'/2-in. border all 
around the plate. At first, an attemp* 
was made to apply the sponge rubber 
blanket to the holder sheet first, but the 
gas pressure would keep pushing the 
sponge blanket away and not let it get 
a complete firm grip. Fig. 6 shows this 
first scheme being tried. 

This problem was solved by apply- 
ing a “3M” cement to both the steel 
patch and the rubber sponge and 
cementing these together. Then the 
surface of the repair area was thorough- 
ly cleaned and cement applied to this 
and the other side of the sponge rubber 
blanket. 

With the metal and rubber patch 
held firmly in place by hand, air drills 
were used to drill tap holes into the 
holder plates. Each hole was then filled 
with a %4-in. self-tapping bolt, 1 in. 
long, driven home wtih an air wrench 
(see Fig. 5). Result was a metal patch 
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whose edges were pulled down to meet 
the holder shell, in readiness for seal 
welding. When all corroded areas had 
been patched in this manner, and gas 
leakage reduced to a few stray bubbles 
issuing from bolt holes and plate edges, 
the welding started. 

All bolt heads, plate edges and seams 
were seal-welded so that the patches be- 
came one with the lift-shell plating. 

A special coated weld rod known as 
GE 6015W32 was used for this light- 
gauge work. A low hydrogen rod, it is 
soft and ductile, with excellent sticking 
power for welding of steels of un- 
known, or high sulfur, content. Using 
110-v d.c. on reverse polarity, the weld- 
ing proceeded smoothly and efficiently. 

A water hose with a fine spray was 
kept in readiness for dousing the occa- 
sional gas flames caused by gas leaks 
igniting, but these actually caused little 
trouble. 

A two-way phone communication 
system between the holder and the en- 
gine room exhauster made it possible 
tO maintain steady positioning of the 
holder while repair work was going on. 


Future corrosion anticipated 


With the holder once more a gas- 
tight envelope, the problem of prevent- 
ing further corrosion in the future was 
tackled. Since electrochemical or gal- 
vanic corrosion was suspected as the 
cause, the decision was made to install 
14 zinc plates for anodic protection. 
These plates, 6 by 12 by 4 in., were 
drilled through at the midpoint for 
passing over a '9-in. stud welded to 
the life shell, at the areas of incipient 
corrosion, and to the seven large patches 
near Column 8. 

The back of each plate was brought 
up tight against the lift plate to make 
a good electrical contact, and thus a 
sacrificial anode was provided to pro- 
tect the steel plating from further gal- 
vanic attack. Any galvanic potential, 
it is reasoned, will now be concentrated 
at these zinc anodes, since zinc is higher 
in the electromotive series than tron. 
The zinc ions will tend to go into solu- 
tion ahead of the iron ions, thus draw- 
ing off the charge. This method has 
long been used successfully in marine 
service to protect ship hulls frofn the 


Column 
Number... | 2 3 4 5 


Meas. 
Width 


Inches....15%2 16 16% 16 16% 16% 





galvanic potent: et up betw 
bronze propeller anc <:ce! hull. os 
Weight and date «! installation has 


been stamped on each) vnc plate $0 thar 
future galvanic action can be car 
checked. Should time prove the plates 


inadequate for the jol), another method 
of attachment of the sacrificial anodes 


using zinc OF magnesium rods will he 
tried. This method, suggested by Dr 
A. L. Babb of the Unive rsity of Wash. 
ington'’s College of Chemical Engineer. 
ing, would cover a much larger area 
As a final protective measure, the lifts 
were thoroughly scraped, and a COating 
of Garantol A applied by dip method 
to the dry metal surfaces. The faithful 
presence of this protective film should 
prevent the formation of oxygen cells 
and reduce or eliminate the galvanic 
action by separating the metal from the 
electrolyte (water), in the tank seal 


Simple and sure method 


The patching method used on Seattle 
Gas Co.'s 2 MMcf storage holder cap 
be safely recommended as a simple and 
sure method of repairing both major 
and minor leaks. The prophylactic 
measures are still being field-tested, and 
the holder is under constant observa. 
tion for any indications of success or 
failure of the method used. 

On Oct. 26, 1953, inspection of the 
holder indicated no further corrosion 
of this nature either in the patched area 
or elsewhere, with one exception. A 
rivet leak on the north side had been 
plugged some years ago using an over- 
size sponge rubber patch held in place 
with a toggle bolt and large washer. 
The area under the overhanging sut- 
plus of rubber patch had not bees 
reached by the liquid Garantol A, and 
as a result had corroded despite the 
presence of a zinc plate nearby. This 
is mentioned to emphasize that thor 
ough coating with the liquid preserva 
tive is probably the best protection 
from galvanic corrosion. 

At least, the holder has been restored 
to full use at a cost of less than $1000, 
and plant mechanics now pursue theit 
tasks without fear of being confronted 
with the ominous hiss of gas making 
its bid for freedom in a cloak of “devils 
brew.” 
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all out for gas 


ATURAL gas plays a vital role in 
N the operation of the Parma 
(Ohio ) ultra-modern high school, built 
at a cost of $5 million. 

It is used for cooking in the all-gas 
cafeteria kitchen, for cooking and re- 
frigeration in the home economics 
classroom, for heating water for show- 
ers and wash rooms, and for driving 
engines that provide emergency sources 
of power. 

As soon as possible natural gas will 
be used to heat the school. 

“We're prepared to convert to gas 
as soon as restrictions are lifted and we 
can get it,” explained Parma’s school 
superintendent, Carl C. Byers. 

The school now is heated by fuel oil. 
A gas boiler, however, is used to pre- 
heat the oil so that it flows properly 
into the school’s furnaces. Until it ts 
heated the oil is like molasses. 

Why are school officials so sold on 

? 


“Gas is more practical,’ Superinten- 


cy eyo 


t “, he ’ - 
Ae sv. re 
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Ohio school goes 





dent Byers stated. “There are things 
you can do with gas that you can't with 
other sources of energy.” 

Economy of operation—that's tre- 
mendously important to school people, 
too, Mr. Byers pointed out. 


Taxpayers’ money 


“We're using the taxpayers money 
and we must show we're using it wisely 
and soundly,” he said. “Gas is doing 
a good job for us.” 

In preparing plans for the new schoo! 
the architects, Fulton, Krinsky and 
DelaMotte of Cleveland, specified gas 
for the various uses mentioned earlier. 

The Ohio Fuel Gas Co. laid a 6-in 
service line to the school building. Of- 
ficials of the firm aided by explaining 
proper installation and use of the gas 
equipment. 

A battery of Garland, heavy duty gas 
restaurant equipment with a cooking 
capacity of many burners, was placed 





Ges range and refrigerator are center of attention as Ohio Fuel’s ‘Betty Newton,”’ Mrs. 
Jane Baugham, gives a demonstration before a home economics class. The home ec 
teacher, Miss Elizabeth Wilder, watches (right). 






A handy gas incinerator disposes of gar- 
bage and other waste material. Here 
one of the kitchen workers makes use of 
the incinerator in disposing refuse. 





in the kitchen of the cafeteria. 

Taking full advantage of the efh- 
ciency and cleanliness of natural gas, 
school officials ordered all other major 
appliances installed in the kitchen to 
be gas fired. 

Included in the all-gas kitchen was 
a 40-gal. Groen soup kettle, a huge, 
multi-tiered Blodgett bake oven, a 
steam cooker and steam tables. A steam- 
jacketed tilting kettle, used for cooking 
some vegetables, puddings and gravies, 
was installed, along with a large steam 
pressure cooker, also gas fired. Gas was 
also utilized to assure adequate steam 
and hot water for the dishwasher. 


Fuel oil preheated 


A Bryant gas boiler preheats fuel oil, 
which is fed into giant furnaces that 
keep the school warm. The fuel oil 
must be brought to 110° F before it 
will burn properly, yet it must not be 
heated to over 140°. Gas heat, thermo- 
statically controlled, does the job. 

Two 25-kilowatt generators serve as 
emergency units to provide light for 
the school in case of a power failure. 
These, too, are driven by natural gas. 

Heating of water for showers and 
other purposes throughout the school ts 
accomplished by the use of four Ruud 
multi-coil hot water heaters. 

Gas incinerators are used to dispose 
of waste materials and garbage. 

In the home economics classroom 
kitchen theie is a Servel gas refriger- 
ator and four modern gas ranges—an 
RCA Estate, Universal, Tappan, and 
Magic Chef—on which students prac- 
tice cooking. 

Today the student body of 1400 boys 
and girls enjoy the most modern school 
facilities in the state. 
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For rent: 


E have been engaged in the 

water heater rental program 
since June 22, 1953. That is a period 
of nearly nine months and the results 
which we have attained have been most 
gratifying. Those results, incidentally, 
have continued to grow. 

The advent of natural gas in our area 
removed completely all restrictions to 
the sale of gas. Immediately load-build- 
ing became the key-word of our oper- 
ation. We realized that the sale of gas 


hot water 


Haverhill Gas Light Co. has tapped the home-renter mark 
with a highly successful water heater rental plan. P 


By FRANK J. McLAUGHLIN ° Haverhill (Mass.) Gas Light Co. 


for space heating would provide us 
with a large increase in load in the 
shortest possible time. We also felt that 
we could add a very valuable load with 
a most attractive profit factor by in- 
creasing the saturation of automatic gas 
water heaters on our lines. 

We made every effort to increase 
water heating sales through our own 
outlets and through local plumbing 
contractors, and were fairly successful. 
However, we realized that we were not 




















reaching our greatest potential marker: 
the home-renter, who was unwilling ra 
purchase an automatic water heater 
and the tenants of flats that were with. 
out hot water facilities. 

We investigated several plans to pro- 
mote automatic gas water heater sales 
that had been tried by other utilities 
such as long-term purchase plans, 
rental-purchase plans, and straight rep. 
tal plans. It was decided that the 
straight rental plan would have the 






























Lease agreement dated . 


STREET ADDRESS . 


t= — —_ 7 
hereinafter called the “Customer.” 


3. 
payable on the due date of the utility service 


5. Company, without prejudice to any 
and remove the appliance, if one or more of 


water heating equipment, if any, shall be set 
cost of reinstallation of said equipment upon 





4. Customer assumes all risk of loss or destruction of the a 


The undersigned, owner of the premises referred to . 
ferred to in such Agreement upon the conditions therein stated, including the right of Haverhill Gas 


tion of said reement, it being the intent that such appliance remain the property of such Com ; 
“s aside in such storage space as I may designate and Haverhill Gas Light Company will not be liable 


Haverhill Gas Light Company 
APPLIANCE LEASE AGREEMENT 


19 ........ between Haverhill Gas Light Company, hereinafter called the “Company” and 


Pere rrrr TTT Terre Tree Tererereee. « Peeeeerrr er Pee TT TT Pee eee eee 


PTT REPTETILOTLET TELE LL eee 


Customer hereby applies to and requests Company to lease to Customer a 30 gallon Gas Storage Water Heater (hereinafter called the “Appli- 
ance”), for domestic use at the above address. 


Customer agrees to lease from Company and Company to lease to Customer said Appliance, subject to the terms and conditions hereinafter 
1. Installation shall be provided by a Master Plumber approved by the Company and the Company will assume installation charges not to exceed 


$ . Customer agrees to bear any installation charges in excess of such amount 
receipt of a statement specifying such excess charges but in any event within 30 days after installation of the Appliance. 
Company shall, at its expense, maintain such appliance in efficient operating condition. 


Customer shall pay Company each month the sum 


bill for the above location. _ 


other claims it may have hereunder, may terminate this 
the following conditions exists: (a) improper use of 


reasonably possible, or (c) Customer fails to pay rental charges as provided herein within 30 days after the above-mentioned due date. —— 
failure to terminate this lease by reason of any default of Customer shall not constitute a waiver of 
mer because of such default, nor a waiver of any subsequent default. 
6. Customer may terminate this agreement by thirty (30) days written not 
rendering the appliance to the Company in the same condition the appliance was in 
7. Customer agrees to notify Company of any sale or transfer of the premises 
the appliance is in Haverhill Gas Light Company or its successor. 


= 
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. for rental of such appliance. The rental charge shall be due and 


liance during the term of this lease and agrees to indemnify Company against any 
such loss or damage. Customer further agrees not to remove, transfer, tamper with, adjust or repair such appliance without permission of Company. 
Cost of moving or relocating appliance for Customer shall be at Customer's expense. 


ice to the Company or by discontinuing service, but in any event sur- 
at the time of installation, ordinary wear and tear excepted. 
above described, and to notify prospective purchaser that title to 





and to make payment therefore promptly upon 


lease and enter Customer’s premises and disconnect 
the appliance, (b) satisfactory operation is not 


any other right Company may have against 


TTTTISILILI Ee eal 





LANDLORD'S CONSENT 


termination of such Appliance Lease Agreement. 


in the foregoing Agreement, hereby consents to the installation and use of the appliance re- 


ny at all times. It is further agreed that the ay 
or any 


Light Company to remove the same upon termuina- 
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The water heater lease agreement used by Haverhill Gas Light Co. 
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No Shortage Here! 





There'll be plenty of 


HOT WATER 


for everyone when you 


RENT 


an Automatic GAS Storage 
Water Heater 


Only > .00 


Per Month 


RENT use ENjOY 


(toe epertioeng bet wots 06 beers © Ger & Peers OTe Pew nent 
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fee the Dicer Loves GAS Cooking Show Tecedey, Sam. WRZ-TV, Checee! ¢ 


Offices ta: 
HAVERHMILI. - AMESBURY - NEWBURYPORT - IPswict 


esa JLXcomPany « 


The abundance of hot water available 
with an automatic gas storage water 
heater was plugged in this ad, which is 
one of many used by the company. 

















greatest appeal to these customers. We 
felt that the word “rent” in our adver- 
using program would have its greatest 
effect if it stood alone without the sug- 
gestion of any possible future obliga- 
tion to purchase the equipment. Pride 
of ownership doesn’t seem to extend to 
water heaters, out of the sight on the 
premises. 

Having reached such a decision, we 
began to consider the problems facing 
us. What heater would we use? Who 
could rent a heater? How much of an 
installation should be subsidized? How 
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much should we pay our salesmen? 
Should plumbers receive a commission 
on rental leads? How much would we 
charge? 


Low-price heater selected 


The condition of the water in our 
area permitted us to select a low-priced 
galvanized heater with a magnesium 
rod. We were fortunate enough to have 
available a galvanized heater that car- 
ried a 10-year replacement guarantee 
on the tank. We had several hundred 
of these heaters already in use on our 
lines and our results were most satis- 
factory. We elected to use only a 30- 
gal. heater for our rental program be- 
cause that size heater best fitted the 
needs and conditions of the mass mar- 
ket which we were about to solicit. We 
decided to limit our rentals to domestic 
users only because we felt that any com- 
mercial enterprise which felt the need 
of renting a heater represented a credit 
risk which we didn't want to contem- 
plate, and because we might encounter 
some unusual installation problem. In 
addition these accounts were prospec- 
tive buyers and we didn’t want to risk 
losing sales. 


Installation problem 


One of our biggest problems was the 
matter of installing rental heaters. We 
couldn't install them ourselves without 
impairing our plumber relations, which 
were excellent. Plumbers were selling 
gas storage water heaters for us and our 
own sales were on a delivered-only 
basis. We needed plumbers to install 
these heaters. The solution to our prob- 
lem then was to arrive at a mutually 
agreeable maximum installation allow- 
ance which would be part of the rental 
agreement. Several meetings with the 
Master Plumbers Assn. resulted in an 
agreement that the company would 
allow installation charges up to $40 per 
rental heater, which sum would cover 
most installations. Any charge in excess 
of this amount would be billed, with 
the customers consent as an ARJ 
charge due in 30 days. Without such 
consent, there could be no rental. 


The approach that we used in arriv- 
ing at this allowance was in effect this: 
“Gentlemen, we are seeking to sell a 
large segment of our market. These 
customers cannot or will not buy house 
piping from you because they do not 
own their own homes. We cannot sell 
them water heaters for the same reason 
but we can provide them with good 


automatic gas hot water service on a 
rental basis, but we need your coopera- 
tion. You cannot hope to crack this 
market. You have nothing to lose on 
our rental plan and you do have much 
to gain. Their reaction to this prop- 
osition was favorable. 

We had decided before our initial 
contact with the plumbers that we 
would not pay a prospect fee for rental 
leads although we did pay and continue 
to pay 20% commission on water 





This ad told the story of the rental! plan 
from the low-price angle. 








Is What It Costs YOU To 


RENT 


An Automatic GAS Storage 





Water Heater 
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Yes, Only 
Per Month 





With Each Drop . . . 
A Bucket of Hot Water 


Is Yours! 
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Mr. McLaughlin is genera! sales 
manager of Haverhill Gas Light Co. 





heater sales made by plumbers. This 
idea was accepted by the plumbers. 

It was planned that the rental water 
heaters would be completely installed 
by the plumber, including gas, flue and 
water connections and these gas and 
water connections would be made with 
unions. Failure to comply meant that 
the installation invoice would not be 
passed for payment. 


Careful inspection 


Each installation bill from a plumber 
was to be carefully itemized and equal- 
ly well scrutinized. We would check 
rental installations against these bills 
for the purpose of avoiding any irregu- 
lar charges for installations. The estab- 
lishment of such a policing plan has 
been most effective in curbing any ex- 
orbitant tendencies and, in fact, we 
have lost very few rental opportunities 
because of excessive estimated costs of 
installation. 

Our charge for the rental is $2 a 
month. We arrived at this figure be- 
cause it permits us to write off the cost 
of the heater in seven years and amor- 
tize installation costs in the same 
period. At no time does the $2 ever 
provide an equity in the heater because 
we feel that eliminating the equity 
eliminates the idea of customer respon- 
sibility and makes our advertising and 
rental program most effective. At no 
time is there any obligation to buy. 

The customer is required to sign a 
rental agreement form that stipulates 
the $2 monthly rental fee and a maxi- 
mum installation allowance of $40. The 
$40 installation figure is included in the 
rental agreement because the customer 





must pay any charge in excess of that 
amount. The agreement also provides 
for the signature of the landlord author- 
izing the installation of a rental heater, 
acknowledging our title to the heater 
and providing us with no liability to 
re-install old water heating equipment 
in the event that the rental agreement 
is terminated. This is a most important 
phase of the agreement and cannot be 
emphasized too strongly. Occasionally 
a trustee of an estate will rewrite the 
landlord's consent paragraph to suit his 
thinking but we decline to accept any 
changes in the agreement. 


Obstacles anticipated 


One of the first obstacles that we 
anticipated upon embarking on a rental 
program was that our sales would de- 
teriorate and result in decreased mer- 
chandise profit. 

We have approximately 22,000 me- 
ters. During the first five months of 
1953 we had sold 240 storage water 
heaters as against 167 for the cor- 
responding period in 1952. On June 
22 we embarked upon our rental ven- 
ture. By Dec. 31, we had rented 362 
heaters and had increased our sales to 
545 for a total of 907 automatic gas 
storage water heaters added to our lines. 
Our total sales for 1952 amounted to 
415 heaters. Our results then were an 
increase in sales of 130 heaters and a 
total increase of 492 heaters added to 
our lines. 

At the outset I indicated that our 
rental program was designed to crack a 
market heretofore unapproachable. We 
have achieved that end. We have rented 
water heaters to many homes that had 
no hot water facilities. We have rented 
heaters to tenants who had side arm 
heaters, to persons who owned their 
own homes and who had a furnace coil, 
augmented in the summer months by 
a side arm heater, and we have rented 
heaters to replace tankless heaters. 
What's more the plan has brought 
many customers in to rent, who actually 
stayed to buy automatic water heaters. 

We believe that our rerital plan has 
not only developed the tenement mar- 
ket but has also opened other fields 
where a sales effort would be ineffec- 
tive. 

For the purpose of maintaining a 
record of rentals each heater is tagged 
with a metal device bearing a number 
and the notation “Property of the 
Haverhill Gas Light Co.” This number 





This article has been adapted from a talk presented 
at the Feb. 5 sales manager conference of the NEGA. 





is a company num! 
with the manufac 
on the working « 
agreement. 

The entire cost of the water hea 
rental program is being = 
through company funds, although w 
understand that several institutions wa 
finance such plans. We also know tha 
at least one manufacturer js wi: 
to finance the purchase of water hear. 
ers for rental purposes. 

We began our rental activity with 
newspaper advertisements and we cop. 
tinue to use them regularly. Since Jan. 
1 we have been using a special postal 
solicitation to a selected mailing lise 
Some radio has been used. We haye 
stressed in our advertising “Reng , 
water heater that will provide oceans 
of sparkling hot water with safe, de. 
pendable gas for only $2 per month” 
Inasmuch as most rentals are in tene. 
ment property, word-of-mouth adver. 
tising has proven to be a great asset 


and it is 


Ss serial number 


py of the rental 


Compensation plan 


Under the terms of our salesman’s 
compensation plan, we pay a commis. 
sion of 7% on the delivered-only price 
of any water heater sold at retail and 
3% on any water heater sold to a plum. 
ber or builder. In contrast to this we 
pay a flat $5 bonus on water heaters 
rented. The salesmen’s reactions were 
most favorable. They describe it as the 
“nearest thing to a raise in pay they 
have ever received.” 

It is interesting to point out that as 
of Jan. 30 we have rented for the month 
57 water heaters and have sold 32. This 
aggregates 89 water heaters for the 
month of January and indicates that 
our anticipated addition of 1200 heat. 
ers in 1954 may not be too far out of 
line. 

We have been queried upon several 
occasions about what we do when ten 
ants move away, leaving a rental heater 
behind. The first thing we do is to lear 
where they have moved to so that we 
may try to capture their water heating 
load at the new address. Secondly, we 
try to sell the already installed heater 
to the landlord on the grounds that the 
value of the property has been ¢ 
hanced. Failing that, we try to rent the 
heater to the new tenant. Because dl 
the relatively short time that we have 
been engaged in a rental program Wt 
have had no great experience in tt 
matter of rental customers moving. lt 
cidentally, we have taken back only om 
heater because of high operating com 
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STOICHIOMETRIC 


New theories of gas- burning performance: 
calculating the old from the new 


By JOSEPH GRUMER ° Bureau of Mines, Pittsburgh 


AS burners are deceptively simple 
a. in appearance. This, coupled 
with the fact that gas burners were in 
use before the applicable scientific 
knowledge developed, has led to gas- 
making and burner-design practices 
that are highly developed arts more 
than sciences. Burners operating in ap- 
pliances in homes and in factories are 
teputed to have different mystic ways 
of performing as compared to the same 
burners operating in free air on a test 
bench. It is safe to say that there are 
No gremlins in gas appliances—what is 
needed is an understanding of why and 
how events occur and information on 
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the extent to which related physical 
parameters affect these events. The Bu- 
reau of Mines, through a cooperative 
agreement with the American Gas As- 
sociation, has been carrying out a re- 
search program to supply part of the 
science of gas burner design and com- 
bustion characteristics of gases.* 

This study illustrated by examples 
the utiliry of the Bureau of Mines 
curves of flashback and blow-off and 
the method of converting them to per- 
cent primary air versus Bru curves, 
which are the units familiar to the gas 


*This research is supported in part by the American 
Gas Association (Project PDC-3-GCU). 


industry. We shall restrict ourselves to 
certain areas where we possess know!l- 
edge. The research is by no means 
complete. For the sake of simplicity, 
limitations of present theory will not 
be given here. They, as well as the 
theory, are discussed in the references 
listed. 

Ouestion 1; Can we separate the flash- 
back and blow-off characteristics of a 
fuel gas from characteristics of the 
burner? 

Answer 1; Theory enables us to do that, 
with certain exceptions, by use of a 
fiame-stability diagram**. Fig. 1 is 
such a diagram for pure methane. It 


47 














Fig. 2. AGA type of flashback and blow-off limit curves for methone for 0.25-in. port 


with steady laminar flow. 





Fig. 3. AGA type flashback and blow-off limit curves for methane for 0.25-in. short, 


sharp-edged port. 





contains two curves that demark three 
regions of flame behavior on burners 
—a region where flames flash back, one 
of stable flames, and one of blow-off. 
The diagram is characteristic of the 
fuel gas and correlates the flashback and 
blow-off limits of the fuel for all burn- 
ers except for certain definable in- 
stances. The flame-stability diagram of 
any fuel can be determined experiment- 
ally in the laboratory with comparative 
ease. It can also be calculated with 
somewhat less accuracy from the body 
of data being assembled by the Bureau 
of Mines under a cooperative project 
with the AGA (Project PDC-3-GU, 
Study of Combustion Characteristics of 
Fuel Gases )”. 

The coordinates of a flame-stability 
diagram are new to the gas industry 
and bear definition. The boundary vel- 
ocity gradient is the slope near the wall 
of the port of the curve of local stream 
velocity versus distance from the port 
wall. It can be calculated readily when 
the total flow and the flow profile near 
the wall of the port are known. Any 
flow through a burner port can be char- 
acterized by a value for the boundary 
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velocity gradient. The word “critical” 
means that the particular boundary vel- 
ocity gradient is for a flow at either the 
flashback limit or the blow-off limit. 
The symbol g is used for boundary vel- 
ocity gradient, gr for critical boundary 
velocity at flashback, and ge is the crit- 
ical boundary velocity gradient for 
blow-off. The abscissa of a flame-stabil- 
ity diagram is used to plot the relative 
amounts of fuel and primary air in the 
burner stream. The particular unit used 
is F, the fuel-gas concentration ex- 
pressed as fraction of stoichiometric. F 
is the fuel-gas percentage divided by 
the stoichiometric percentage S for the 
fuel with air. Rich flames have frac- 
tions of stoichiometric greater than | 
and lean flames less than 1. The theo- 
retical justification for the use of these 
diagrams and the units employed are 
given in references 2 and 4. 

Question 2; \s the type of diagram in 
Fig. 1 equivalent to the usual limit 
curves of the gas industry where Bru 
hr in.* is plotted against percent pri- 
mary air? 

Answer 2: No. There is a separate dia- 
gram for each burner port diameter 









when flashback ar, 
plotted in the coo: 


(or Beu/hr); nor can we calcula 
limits in Btu/hr in.” for another ° 
diameter from a diagram as Fig rin 
out using other concepts, —— 


Question 3; How can we Calculate the 
flashback and blow-off limits of as 


cific burner-port di: 


ate Of Bru /hr in? 












7 ‘Meter IN terms of 
Btu's versus percent primary air? 







Answer 3: The abscissa of a flame 
stability diagram F, fraction of stoichio. 
metric, is used to calculate Percent py. 
mary air, which is the ordinate of the 
AGA-type of diagram. The €quation js 

















L = 100(1—FS)/F(1~$), (y) 

where 

L = percent primary air, percent of air 
required stoichiometrically- 

F = fuel-gas concentration, fraction of 
stoichiometric; 

S = stoichiometric fuel-gas Percentage 
divided by 100. 

Incidentally, P, the volumes of air 
required for complete combustion of | 
volume of fuel, is 


P = (1—S)/S. 


The ordinate of a flame-stability dig. 
gram g, the boundary velocity gradien: 
(and also gr and gp, the critical boup. 
dary velocity gradient), is used to cl. 
culate M, Beu/hr in.*: when port diam. 
eter D is specified. If the port is cold 
held upright, and long enough to estab. 
lish steady laminar flow, then M, Bu 
hr in.*, is equal to 

M = 0.26 ghDFS, 
where 


M = flow of fuel through the por, 
Beu/hr in.*; 


g = boundary velocity gradient, se 
onds"!: 

h = heating value, Bru per cu fer; 

D = diameter of port, in.; 


and incidentally 


FS 100/ (LP + 100). 


Let us go through an example where 
we will start with Fig. ] and calculate 
the flashback and blow-off curves 
Bru/hr in.* versus percent primaty ait 
for a cold, upright port (or ports) with 
steady laminar flow. The port diameter 
will be 0.25 in. Furthermore, if mult 
ple ports are being considered, we wil 
assume that these ports are far enough 
apart so that they have no effect on eat 
other and that the flow through ed 
port is the same. 











Intercepts are read off the two curs 
in Fig. 1. Distinction is made betwee 
intercepts for flashback and those fet 
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limits are blow-off. This is done in the frrst and industry-type of limit-curves diagram. all burner-port-design factors that ap- 
U/hr in? third columns 0! / able 1. Using equa- This is done in Fig. 2. (The yellow-tip pear in practice. However, for a drill 
Calculate rion 1, F, the fraction of stoichiometric, limit is not part of this theory and must port that is cold, held upright, circular, 
ther por « converted (© |., the percent primary be considered separately. Work on the short and sharp edged, 
: ralucs are listed in column 2 th -tipping is i . 
g. 2 with sir, These valucs are , ; oe mm ered cory of yellow-tipping is in prog log M = 0.8621 log g + log h + 0.7241 
of Table 1. for the first point list ress. ) log D + log S + log F 4 
culate the (cf. Table 2 tor values of S and h), Question 4: How can we calculate the 0.1379 log (p/p) — 0.2063 
Of a spe. £ = 100 [1 — 0.8 (0.0946) ]/0.8 flashback and blow-off limits of a drill dia (2s) 
terms of | — 0.0946) = 128. (1.1) port in terms of Bru/hr in.* versus per- a aneeaeled a 
; ( : : 2 « 7 = Viscosity, pose; 
air? on 2. th 4 cent primary air? , ace . . 
r flame. cane. _— — ag , Answer 4: The theory of critical boun- p = density, grams per cubic centimeter. 
F stoichio. 1 a. —“e-— “ts _ These dary velocity gradients for flashback We are also specifying in equation 
tcent pri. (for the “ Proee 4 bs acme and blow-off applies in general* to all 2a that certain friction coefficients’ ® 
Ite Of the | values “" 7 i aaa ot . naperen burner ports. Here we may note the are of the class pertaining to methane 
uation jg | omy 0 Me < so dike callie of ability of this theory to separate fuel- and that the port diameter be known 
, other port size. 5 her di gas characteristics from burner charac- (0.25 in.). The equation converting F 
S), (I) M for another diameter, another diam- teristics. The flame-stability diagram into L is still equation 1, since the re 
ld have to be used for D. re y 8 oe “a ‘ —mher4 
| ee i diene inne for a fuel is for the fuel on all burn- lationship between L and F depends 
ent of ait Agee, Sor the Hee’ Y ers*, but the equations for converting upon fuel factors only. Again, inter- 
. | M = 0.26 (190) (1013) (0.25) port loading into g, or g into port load- cepts are read off Fig. 1, since we are 
— (0.8) (0.0946) = 947. (2.1) ing, depend upon burner factors, such dealing with methane. These intercepts 
- When the newly calculated intercepts as port depth, port shape, and so are listed in columns 1 and 3 of Table 
in columns 2 and 4 of Table 1 are forth® ® 1°. We cannot as yet with our 3. The corresponding values for L are 
= du plotted, there is obtained the usual gas present fund of knowledge, consider in column 2. The values for M calcu- 
OF air 
stion of | 
TABLE 1. Converting the flame-stability diagram of methane TABLE 2. Composition of fuel gases. Oil Ges 
‘ . : ! 
lity dia — curves for a 0.25-in. port burner with steady lominar fates Siete Ne | 
) gradient M CH,, percent 100.0 37.4 
ical boun. F L 9 Cory, percent — 33.4 
ed to ql. Flashback Ne, percent — 14.0 
He, percent. -— 15.2 
ort diam. 128 190 9.47 a nD 
rt is cold, , 112 330 1.850 Specify gravity... 0.555 0.68 
, ‘424 Stoichiometric fuel gas, 
1 to estab- 1 ‘- — oe percent/100.... 0.0946 0.103 
| M, Bu 1? 32 180 1 336 Gasline pressure | same for both 
: Heating value, Btu/cu ft.... | 1013 966 
Blow -off Stoichiometric volumes of air. 9.57 8.75 
0.8 128 510 2,529 
the 1.0 100 1,950 12,122 TABLE 4. Converting a performance curve for burners adjusted 
= 1.2 82 3,750 pogo on methane to the performance curve for the same burners on 
— ~ = ae aaa substitute oil gas No. | and to the adjustment curve for a 0.25- 
~~ é, é, in. b ith i f 
4 36 12'500 184.579 ~. ry urner with steady laminar flow on substitute oil gas 
a fe 28 29 16,200 281,614 
F. rs Ga Gx L, M, 
. 1.28 1.05 4,200 4,150 95 28,193 
¥ TABLE 3. Converting the flame-stability diagram of methane 1.36 1.12 1,650 1,634 88 11,840 
to limit curves for a 0.25-in. short, sharp-edged port burner. 1.4 1.15 1,050 1,040 86 7,738 
ple where c n . M 1.56 1.28 590 584 75 4,836 
calculaee #  — 1.8 1.48 465 457 64 4,376 
curves is Flashback 
‘imary at § 0.8 128 190 1,258 Calculation for the first point in Table 3 (at left) 
rts) with - 112 330 2,290 
dieuam 10 100 390 2,915 oO = | (1.28) (0.0946)? (0.555) == 1.34. 
¢ multi Bl! 90 340 2,850 (0.103)? (0.680) [1 — (1 — 0.555) (1.28 (0.0946) ] (3.1) 
| 1.2 82 180 1,825 - 
1. we will ' ~~. + 1.14 | (1 — 0.680) 0.103 | - — 114= 0. 
ir enough Glow-off F2. + 0.0376 F, — 1.14= 0. 
croneah® 0.8 128 510 2,930 iat ad _ 7 
ugh et 1.0 100 1950 11'700 , = — 0.0376 + y (0.03762 — 4 (= 11.14 = + 1.05, 
1.2 82 3,750 24,500 
1.6 59 6,800 54,300 l— (1 — 0.555) 1.28 (0.0946 
WOCKSE 20 45 9 500 91.000 27. = (4200)2 4 ' concent natin J (4.1) 
» between 24 36 12500 138.000 . [1 — (1 — 0.680) 1.05 (0.103) ] 
those ff 2.8 29 16,200 200,500 8, = 4150. 
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Fig. 4. Assumed adjustment curve for 0.25-in.-diameter port burner with steady laminar 


flow adjusted on methane. 
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Fig. 5. Assumed performance curve for burner adjusted on methane. 





lated by equation 2a are in column 4. 
For the first point listed, 


log M = 0.8621 (2.2788) + 3.0056 
+ 0.7241 (9.3979 — 10) + 
8.9759 — 10 + 9.9031 — 
10 + 0.1379 (9.2184 — 10) 
— 0.2063. (2a.1) 
M = antilog 3.0991 = 1258. 
The resultant diagram is given in Fig. 
~~. 
Question 5: How can we calculate the 
exchangeability of fuel gases on a par- 
ticular burner in terms of Bru versus 
percent primary air using flame-stabil- 
ity diagrams? 
e8Gemnesinn Figs. 2 and 3 will not establish which 
type of port has a better stability range. Other con 


siderations are required for answering that ques- 
tion®. 
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Answer 5: In Fig. 4 we have an as- 
sumed adjustment curve for a 0.25-in.- 
diameter port burner on methane for 
steady laminar flow. In Fig. 5 we have 
the corresponding Bureau of Mines 
performance curve. One can go from 
one to the other by means of equations 
| and 2. These are not limit curves 
but curves of air entrainment. By add- 
ing the limit of curves of Fig. 2 to Fig. 
4, and Fig. 1 to Fig. 5, one could show 
the position of the adjustment or per- 
formance curve in relation to the flash- 
back and blow-off limits of methane, 
the adjustment gas. But we need not 
do this in answer to question 5. 

We start with the intercepts of the 
curve in Fig. 5 (columns 1 and 3 of 
Table 3) and calculate the performance 


curve for the subs: 


: te Ras, USiN 
tions 3 and 4**** 3.7.8 & ¢qua. 


F2. +0 [(1—d 


where 






~) — .* dol. 
S- « | | 
| tol i (I = d,) FS), 
” ” P. d 
Bx - - Bs | | o) FS), (4 
[Po/1 — (1 —d,)Psy’ “4 


d., specific gravity of fuel gas: ang 


Pp, — fuel gasline pressure. 


Subscript 4 designates fuel BAS used 
for adjusting burner, and subscript . 
designates new fuel gas. The substituy 
gas will be an oil gas of the COMposi. 
tion listed in Table 2. The Calculation 
for the first point in Table 3 is shows 
at the end of the table [assum 
(po) x/ (Po) a 1 |. 

The resulting curve (columns 2 apd 
4 of Table 4 and the performance curye 
in Fig. 6) is the performance curve fo 
this burner, on the substitute oil gas 
No. 1. The other two curves in Fig, ¢ 
are the curves of the flame-stability dig. 
gram of oil gas No. | (see first par 
graph of answer 1). It is immediately 
obvious from Fig. 6 that there is ate. 
gion where our burner is in flashback 
To that extent, oil gas No. 1 is note. 
changeable on our burner adjusted m 
methane. 

The adjustment curve for our burne 
on the substitute oil gas No. 1 is 
tained by placing the intercepts of th 
performance curve (columns 2 and 4 
of Table 4) into equations | and 2 and 
solving for L and M. This is done ie 
columns 5 and 6 of Table 4. For tk 
first point listed, 


— 


***As generally happens, when the ram 
of 1 — (1 — do)S for both fuels is witht 
5% of unity, equations 3 and 4 may ber 
placed by equations 3a and 4a: 


S,(d,*) « 
7. "Ss S.(d.%) 


(p a). } 
’ ; 4 - = . ( | 
Bx Ba (p,%), 


(3a) 








Correspondingly, then, 


L, P,(d,%), + 100(d,%), 

' — 100(d,%),- 
P. (d,% ) a 
h. (p,, d,),” 


h, (P, doa” | 











M M 


x a 





h/d.% of equation 6 is the well-known 
put-rate factor” of gas-industry lite 
However, the “primary air factor’ ing 
use today, d.**/h, is not substantia 
equation 5. The primary air factor, 









does not correctly relate changes in pen 
primary air when fuel gases are exc 
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Nomenclature 
d = specif yity, 
g= boundar: ocity gradient, sec- 


onds'; 


h = heating vaiue of fuel, Bru/cubic 


foot; 

p= static pressure head, centimeters 
of watci 

D = diameter of port, inches; 


F — fuel ga: concentration, fraction 
of stoichiometric; 

L = percent primary air, percent of 
air required stoichiometrically; 

M = flow of fuel through port, Bru 
hr, in hes-; 

Pp = volumes of air required stoichio- 
metrically for 1 volume of fuel; 


§ = stoichiometric fuel gas percent- 


age/ 100; 

y= viscosity, poise; 

p= density, grams per cubic centi- 
meter. 

Subscripts 


None = mixture of fuel gas and pri- 
mary air; 

a = fuel gas used to adjust burner; 

o = fuel gas; 

x — substitute fuel gas; 

B = blow-off limit; 


F — flashback limit. 








+ = 10011 — 1.05 (0.103) } 


1.2 
105 (1 — 0.103) (3.8) 


M = 0.26 (4150) (966) (0.25) 
(1.05) (0.103) = 28,193. (2.2) 


Last, we need to compare the adjust- 
ment curve on the substitute gas with 
the limit curves of that burner on the 
substitute gas. These are obtained for 
oil gas No. 1 from the flame-stability 


curves of oil gas No. 1 as given in Fig. 
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Fig. 6. Comparison of a performance curve with the flame stability diagram for oil-gas 
No. |. 





6 and equations 1 and 2. The procedure 
followed is that in answer 3. The re- 
sulting diagram is Fig. 7. From it, we 
draw the same conclusions as from Fig. 
6, but in units that are familiar in the 
gas industry. 

Some uses of Bureau of Mines the- 
ories of burner performance and com- 
bustion characteristics of fuel gases 
have been illustrated here. The evi- 


Fig. 7. Comparison of an adjustment curve with the flashback and blow-off and limit 
curves of oil-gas No. | for 0.25-in. port with steady laminar flow. 


dence substantiating these theories is 
already in the literature. The approach 
is different in that an understanding of 
the physical and chemical nature of 
processes is sought rather than empir- 
ical answers. Characteristics of fuel] 
gases are to be separated from charac- 
teristics of burners, and these are to 
be separated from characteristic of en- 
vironment. A large body of informa- 
tion has been gathered but there is still 


a large body to be obtained. 
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Top management, more than ever 
before, is showing a healthy concern 
over the problem of replacing itself. 
Preparing younger men to be tomor- 
row’s vice presidents is a process that 
is no longer hit-or-miss, but is rapidly 
becoming more systematized. The 
newer approaches are not coldly scien- 
tific, but are conducted on a personal- 
ized basis that seeks out, and brings 
out, the best in tomorrow’s potential 
leaders. 

The philosophy is still developmen- 
tal. Management continues to ask t- 
self what qualities make a leader, be- 
fore and after the fact. This searching 
is reflected in the Columbia University 
Utility Management Workshop, dis- 
cussed in last month’s issue (pages 
39-41 ). 

Here is a story of how one company 
is ferreting out tomorrow's leaders 
from the ranks. With Consolidated 
Edison, the problem is magnified by 
the extreme size of the company. The 
top echelon is selected from many 
thousands of employees. Companies 
without such a formal program could 
do worse than pattern their proce- 
dures after ConEd’s. 





OME people say executives are 

made, not born. Others maintain 
they are born, not made. You can pay 
your money and take your choice, but 
when you have a billion-and-a-half-dol- 
lar business to run you don’t take 
chances. 

Maybe executives are made, in which 
case Consolidated Edison is doing its 
best to make them. And, since they may 
also be born, it is leaving no stone un- 
turned to find them. 

Playing it safe, Con Edison has a 
management development program 
that pursues both objectives simul. 
taneously. It molds men into future exe- 
cutives by broadening their experience 
and increasing their growth potential. 
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At the same time it is a sort of mana- 
gerial-caliber detecting device that en- 
ables today’s management to seek out 
its most likely successors. 

Identifying and developing future 
leaders for all management levels is not 
a new experience at Con Edison. The 
management development program 
started in 1943 as the executive devel- 
opment program. The name _ was 
changed last year and minor adminis- 
trative changes have been made. But its 
over-all concept and mechanics, proved 
effective, remain the same. The objec- 
tive is the same, too. 

If you want to dabble in semantics 
you can say the new name is more ap- 
propriate, more consonant with the 
program's over-all intent to create the 
best possible management team—up 
and down the line and across the board. 
Viewed in its entirety, management in- 
cludes but is not limited to the exercise 
of executive powers. And Con Edison 
is concerned with developing good 
management from the overall super- 
visor to the man behind the mahogany 
desk. 

Results are what count and those of 
Con Edison's management develop- 
ment program speak for themselves. A 
close inspection of the company’s or- 
ganization charts offers a clear clue to 
the program's success. 

An increasing percentage of the 
names on those charts belong to man- 
agement development program gradu- 
ates. Already they hold many positions 
up and down the managerial scale. Any 
lingering doubts about the program's 
value are dispelled with every new pro- 
motion. 

The man who directs the program is 
one of its alumnae. He is Mowton Le- 
Compte Waring, vice president for op- 


Turning a good bet 
into a sure thing 


Management development program builds 
tomorrow's leadership at Con Edison 























eration and production, and a good Case 
history. In 1945 he returned from mij. 
tary service a division engineer, one of 
Con Edison's promising younger men, 
He served a tour on the executive de. 
velopment program, as it was thep 
called; and by 1949 he was an assistant 
vice president. He became a vice presi- 
dent last year at the age of 46. 

Con Edison doesn’t expect all jt 
management development program 
graduates to become vice presidents 
But some of them will. It is inevitable 
There are many promising men in the 
company. Every large corporation has 
its share. Unfortunately, they are some. 
times tucked away in a remote corner, 
Sometimes they are discovered, some. 
times not. Yet the potential is there. 

This element of chance is eliminated 
by the management development pro- 
gram. As Mr. Waring says: “We want 
to be darn sure we don’t miss any good 
bets. Our search for talented, promis- 
ing men is a continuing process. What's 
more, we look for them where they are 





This is the second appearance 
in GAS of Norman Johnson, a 
member of Consolidated Edi- 
son’s public information staf. 
Mr. Johnson's story describing 
how employees participate in 
ConEd’s television show ap- 
peared in November 1953 
(“They're Telling the World 
About Their Jobs,” pages 31. 
32). 

Drawings are by Ed Konow, 
cartoonist for the company's 
employee publication, “Around 
the System.” His distinctive 
style, as evidenced in a regular- 
feature comic strip, “The Metro 
Family.” is a trade mark of the 


magazine, 
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likely to be found—right in our 
pa backyard. And when we find them 


we give them every opportunity to 


prove their stuff. In fact, we create that 


reunity. 

a Edison started its Management 
development program in 1943 to solve 
, definite management replacement 
problem. An abnormally large number 
of management people at all levels were 
approaching retirement age and heavy 
losses were forecast over a period of 
about 10 years beginning in the mid 
1940's. After that the loss rate, person- 
nel studies showed, would taper down, 
gradually assuming more normal pro- 
portions. | 

You might say Con Edison's past 
was chatching up with it. It became top- 
heavy with older employees, many at 
high experience levels, because of the 
way it grew as various New York City 
utilities were merged into a single, uni- 
fied gas and electric system. The com. 
pany’s name today—Consolidated Edi- 
son—reflects this evolutionary process. 

As these mergers occurred, em- 
ployees of the separate companies were 
absorbed and large, single functional 
groups evolved where there formerly 
were many. There was no managerial 
shortage then. The growing company 
probably had more managers, assistant 
managers, assistant-assistant managers 
and supervisors than it could use. And 
there were plenty of other experienced 
men ready, willing and able to step into 
any empty shoes. 

That was the period of feast and 
plenty; but there was famine in the 
ofing and Con Edison management, 
looking ahead, was not disposed to play 
the role of an improvident Aesopian 
grasshopper, singing away the summer 
hours instead of filling its larder. 

Something had to be done to prepare 
for heavy personnel losses that would 
at once thin management ranks and tax 
normal promotion and _ replacement 
procedures, as younger men would have 
to be advanced into vacancies at an un- 
usually fast clip. There wouldn't be 
time then to move cautiously, or build 
up a new team gradually, so it would 
have to be done beforehand. 

The plan devised for the emergency 
was the management development pro- 
gram. Its success is a matter of record 
and it is now a permanent company 
procedure. 

The basic feature of the program is 
job rotation, a method already attempt- 
ed with good results in the early 1930's 
on a smaller scale when supervisory em- 
ployees in operating departments of 
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several recently merged electric com- 
panies had been assigned to different 
jobs. 

As now applied, however, job-rota- 
tion is undertaken on a higher plane, 
across a wider latitude. Personnel are 
successfully interchanged among Con 
Edison's major functions—engineering, 
production, operation, sales, customer 
relations, purchasing, industrial rela- 
tions, finance, and public relations. 

Each participant is assigned new jobs 
in different functions at levels commen- 
surate with his ability, background, 
education and, generally speaking 
along those lines that will benefit him 
most. 

Although each succeeding assign- 
ment is different, the man assigned to 
the job assumes the responsibility that 




















Consolidated Edison's management development program pane! in session. This group, 





partment where he may have spent all, 
or most of his company career and giv- 
en a series of new assignments, he dis- 
covers other horizons on which to set 
his sights. The isolationary wall that 
present-day emphasis on technical spe- 
cialties tends to erect is battered down. 
He may have thought of greener pas- 
tures; now he has a chance to graze on 
them awhile without risk. Whatever he 
does in the future, the experience he 
obtains on the program will serve him 
well. 

Nor are the benefits one-sided. The 
company profits as much as the indi- 
vidual. In fact, it harvests the sum total 
of each man’s personal gain. Running 
a business is not a one-man show. How 
well it is run depends on the quality of 
all its component human parts. To im- 


comprising men at various levels of management representing different company func- 
tions, is the program’s coordinating agency. Mowton L. Waring, vice president for pro- 
duction and operation, top company official directly concerned with the program's 


implementation, is at the head of the table. 





goes with it. He is not an observer, 
merely watching over someone else's 
shoulder to see how it is done. 

Assignments on the management de- 
velopment program usually last three 
years. But this is flexible; the length of 
the tour depends entirely on the indi- 
vidual situation. Generally, each as- 
signment lasts a year or less. 

A tour on the program is an educa- 
tion of itself. During this time a man 
is exposed to new environments and ex- 
periences, confronted with new situ- 
ations to cope with, new problems to 
solve. He works with different people, 
gets to know them; and they get to 
know him. When he’s through he has 
assimiliated a broader knowledge of 
company operations and has learned to 
appreciate the interrelation of some of 
its diversified functions. 

When a man is lifted out of a de- 


prove the quality of the components 
improves the company as a whole. 

Day-to-day practical experience de- 
rived from assignment to different jobs 
is supplemented by extra-curricular ac- 
tivities, in and outside the company. 

Men on the management develop- 
ment program meet periodically at 
luncheon sessions to exchange ideas, 
swap experiences, and get to know each 
other. They participate in industrial re- 
lations work and act as instructors on 
employee training programs. 

Outside the company they attend 
meetings of various professional so- 
cieties and utility industry groups, such 
as the American Gas Association, Edi- 
son Electric Institute, American Man- 
agement Association and others. Some 
do graduate work, or even teach, at lo- 
cal colleges and universities. 

The management development pro- 
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——Thenew Honeywell 
~ Powerpile Packages 


give you...blue flame pilot that uses no primary air... 
40% more power with half as much gas! 
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y400D Powerpile Package includes the TM850 Chronotherm which has Y400E Powerpile Package includes the new Honeywell 
the famous electric clock that automatically tarns the heat down at night Round (TS-86) with mercury switch, and a built-in heat 
; ° . : 
and raises it again in the morning for 24-hour comfort control. cycler” to smooth out temperature fluctuations. 








Y400C Powerpile Package includes the TM801 
Time-O-Stat which works like an alarm clock= 
it automatically carns up the heat each morning. 








Y400B Powerpile Package includes the T804B 
Thermostat with mercury switch—a built-in" at 
“cycler” smooths out temperature fluctuan as. 


















L. J 
Y400A Powerpile Package includes the TS827 
Thermostat. It has a mercury switch and extra 
convenience features to provide for economical 
temperature control. 
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The Y 400 packa ges are completely new, 





self-po wered control systems... 





No Primary Air. The Powerpile requires no primary air intake, yet 
burns with a typical blue flame —no lint screens . . . no adjustments. 


Uses Less Gas. Revolutionary new, silent pilot mses /ess than half as much 
gas as other pilots. 


For All Gases. This one Powerpile Unit is used for all gases — only 
the orifice changes, and one of the three orifices available is suitable 
for all street gases. For LP application, one orifice is suitable for either 
propane or butane, and a complete line of 100% shut-off Pilotstats 
is available. 


Simplicity. You'll really go for the simplicity of this Powerpile Unit. 
We've completely minimized ordering, stocking and handling with 
this single, universal model! And since the flame that produces the 
system operating current also ignites the main burner — there are no 
separate ports, no carry-around slots to add to servicing troubles. 


Large Valve Ports. The silent valve has larger ports than any other 
domestic diaphragm valve, and is less subject to clogging. Available 
in sizes from 3%” through 1”. 


Wide Range of Thermostats. A wide range of thermostats can be used 
with these systems — you can please a// your customers ! 





For complete information on the new Honeywell Powerpile Packages, 
and on the complete line of Honeywell Controls, write Minneapolis- 
Honeywell, Dept. GS-3-58, Minneapolis 8, Minnesota. 


Honeywell 
Tout we Coutiol 





104 OFFICES 


ACROSS THE NATION 
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gram is administered by a panel of 
seasoned members of management 
representing all major company func- 
tions. They screen nominees suggested 
by department heads, and closely moni- 
tor each man’s progress while he is on 
the program. 

Both the individual concerned and 
the department head who nominated 
him are consulted on matters pertain- 
ing to a man's assignment to the pro- 
gram. It is a personalized operation 
throughout, and each situation 1s 
judged individually. Everyone with a 
stake in it contributes to its success. 


Flexibility and informality guide 
program planning and administration. 
And the panel itself bends over back- 
wards to avoid becoming arbitrary or 
rule-bound. Red tape was tossed aside 
long ago, which, according to Mr. War- 
ing, is one good reason why the pro- 
gram has worked so well. 

He puts it this way: “We have a 
representative panel running this pro- 
gram. We like to think of it as a co- 
ordinating agency which sifts, studies 
and evaluates all the facts that pertain 
tO a man’s assignment to the program. 

“Though the panel makes important 
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OUSETRAP? 


2 -_ 


The story of the reward for a better mousetrap 
is proverbial. But the fact remains that most 
mice are still caught by this simple, economical 
and effective contraption. 


Gas purification is a parallel case. 


[ron Sponge, preferred for the removal of H,S 
seventy-five years ago, is still preferred today. 


And for these same reasons . . . simplicity, 


economy and effectiveness. 


Iron Sponge operates with high efficiency at 
high or low pressures, has excellent capacity 
and activity, gives long service between foulings 
and is simply and quickly regenerated. 


CONNELLY Gc. 
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decisions—such as how long a man will 
stay on the program, whether he 

be there at all, and where he Should be 
assigned—on which a man’s Career ma 
depend, we don’t consider thar ir ~ 
any God-given authority to act arbi 
trarily. Nor does it rely only on itself- : 
seeks out information. advice and fn 
ions from others as well.” 


A prejudice that had to be overcome 
at the outset was the individual's appre. 
hension that he might miss out on Pro- 
motions and raises while away from his 
home base. This was overcome by one 
of the program's few set rules which js 
that, at a Minimum, a man must make 
out as well financially while on the pro- 
gram as if he were still in his old de. 
partment. In practice most men on the 
program make out better financially. 
They wouldn't be there if they were 
deadheads; and merit, after all, has its 
rewards. 

One of the few changes made in the 
past 10 years has been to shorten the 


Opin. 








job rotation tour. Originally it was con- 
ceived as a five-year program—not to 
be confused with anyone else's Five- 
Year Plan. Experience with the pro- 
gram and evaluation of its results has 
indicated a shorter period can accom- 
plish as much good. 

The explanation, according to Mr. 
Waring is: “In three years we believe 
a good man has been exposed to enough 
different environments, situations and 
experiences and enough different peo 
ple for us to form as good as possible 
an opinion of his over-all capabilities 
and future potential.” 

Even the present three-year concept 
is not inflexible. One man might go the 
full term, with as many as four or five 
different assignments in that period 
Another might have a much shorter 
tour. The maximum length of each job 
assignment is held down to one yeat. 


Also, a participant may return to his 
original department, or end up in a@ 
altogether different function. No two 
men are expected to produce identical 
results, or follow the same set pattera. 
That is why the panel considers each 
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. 
are reduced without expense. 


Homeowners who have already discovered the 
benefits of gas heat are made-to-order prospects 
for Servel’s new gas-fired “add-on” cooling and 
air conditioning unit. In combination with existing 
furnace, it completes the system for year-round 
comfort, with the inherent quietness, depend- 
ability, and long life of absorption refrigeration. 

For detailed specifications and promotion plans 





for Servel ‘“‘Add-On”’ Cooling, address Servel, Inc., 
Air Conditioning Division, Evansville, Indiana. 


The name to watch for great advances 
in Air Conditioning .. . Refrigeration 


Dept. G-34, Evansville 20, Ind. 
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case separately, judges each on its own 
merits and avoids rigid rules and 


criteria. 


Nor is a formal rating system used, 
although department heads to whom a 
man is assigned on his tour do fill out a 
standard rating form; but it is only a 


general guide. What counts is the con- 


sensus of the panel and the department 


heads involved. Decisions are threshed 
out in round-table sessions. 


Eligibility for management develop- 
ment program training is not limited 
by age, though most men so far have 
been in the 35 to 45 age group. At first 

































These 
Lancaster S$-7 Features Mean 


BETTER METER 
RECORDS 


For small meters, the sensational Lan- 
caster S-7 Groove Type Metal Rim 
Diaphragm gives greater over-all ac- 
curacy and years longer service life. 
Lancaster diaphragms assure equal 
leather at both “in” and “out” strokes. 
You'll find shop tests better—measure- 
ment the same, stroke after stroke 
with less fluctuation on the draft gauge. 
Specially processed leather stays supple, 
firm and retains oil through 10 to 20 
years. For better meter records, put 
these big Lancaster S-7 features in your 
small meters. Send today for free 
literature and prices. 












a perfect circle. 


uniform depth of pocket. 








specifications. 


New Groove Type 
Metal Rim for greater rigidity and 


New Patented Endiess Metal Tie 
Band for stronger clamping, more 


New improved Quality 
Rechrome leather specially 
processed to Lancaster's own 


emphasis was placed on assignment of 
older men, reflecting the company's 
immediate need to fill vacancies when 
many retirements were due. 

The peak has passed, though, and 
gradually the emphasis is shifting to 
younger men. In its first 10 years the 
program built up a sufficiently large re- 
serve of management-trained men to 
meet current needs. Now it is geared 
more for the long pull. 

The program's roster is smaller now 
than at first when as many as 60 were 
assigned to it at one time, and the tours 
have been shortened. As a result, the 
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progress of each 
more closely mon: 
program can be ex; 
or otherwise adapt 
situation at anytim: 

This same flexib 
the cadet program 
for younger men in 
wise administered by 
management develo; 
panel. 

The cadet program is for newly hired 
college graduates and for employees, 
generally under 30 years old, who have 
earned college degrees since jOining the 
company or have gained its equivaleny 
in specialized studies and practical on. 
the-job experience. 

During a young man’s assignment tp 
the cadet program, a two- co three-year 
period of familiarization and training 
along functional lines, his progress jg 
closely followed by the panel, How. 
ever, cadet training is divided INO two 
categories, representing engineering 
and non-engineering functions, Appro- 
priate members of the panel are respon. 
sible for each of these groups. 

Usually a cadet ends up in the de. 
partment where he was initially placed, 
though in the interim he is given sey. 
eral different assignments. If one of 
these seems the best spor for him, he 
will probably stay there. It's a junior 
version of the management develop. 
ment program to get a young man 
started off on the right foot. 

After his cadet training is over, be's 
on his own. Later on, if he makes out 
well, he may be selected for the man- 
agement development program. This 
won't happen, however, until he has 
had time to progress in his specialty, 
mature, and develop his capabilities and 
value to the company and himself. 

Maybe one of those young men 
knocking at Con Edison's door, still. 
fresh June sheepskin in hand—or more 
important with ambition, initiative, 
and eagerness to learn—is one of those 
born executives. Or maybe he is that 
ideal raw material out of which they 
are made. Time, experience, and trial 
by performance will tell. 

This much is certain, though, if he 
falls into either of these categories. 
though he may not know it himself at 
the time, his potential will not go ut 
detected or undeveloped. 

Con Edison's constant search withio 
its ranks for that “good bet” Mr. Wat- 
ing 1s determined the company will not 
miss, will take care of the detecting 
The management development pie 
gram will turn that bet into a sure thing 


“icipant can be 
- However, the 
ded, contracted, 
‘O meet a new 


also applies to 
uning Program 
cir twenties like. 
members of the 
nent Program 


GAS—March, 1954 





can be 


er, the 
tracted, 


Dlies to 
fORtam 
€s like. 
Of the 
Ztam 


ly hired 
Ployees, 
10 have 
ing the 
livalent 
ical on. 


MEN to 
ree-year 
raining 
Bress is 
. How- 
Nto two 
neering 


respon- 


the de. 
’ placed, 
ven sev- 
one of 
him, he 
a junior 
Jevelop- 
ng man 


ver, he's 
akes out 
he man- 
m. This 
| he has 
pecialty, 
ities and 
self. 

ng men 
or, still- 
Of more 
nitiative, 
of those 
e is that 
ich they 
and trial 


gh, if he 
Ate gories. 
imself at 
yt Zo UN 


h withio 
Mr. War- 
y will not 
Jetecting 


ent pro- 
ure thing 


1954 











JEW RECORD-SMASHING AD GAMPAIGH 











OM 
















ri cook 


Pe 


’ 
~ 


CALORIC 


wana youll egok with GAS al ts best best 






a 


* 
“ —— = 
“s @ air Gh 
7 $4 i. he ‘ —_ 
ein 6a . co 
i ot 


’ 
a or 


re Pater om 








= ~~ 


CAR CARDS Tie in with co-operative car cards 
..identifying your store even more with Caloric’s 
LIFE AND LUCAS promotion. 


DIONE WL 


_ 


‘ OOF (Zi 


. 


DIONE LUCAS SALES-MAKER KIT 
Don't miss this unusual opportunity to 
tie in with Caloric’s power-packed LIFE 
AND LUCAS campaign. Order this 
Dione Lucas display kit today. Includes: 
window banner; range or counter easel 
card; 4 small Dione Lucas figures. 
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A TV STAR DIONE Wuchs COOKS CALORIC... AMERICAS EASIEST RANGES TO KEEP CLEAN 
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BILLBOARDS Here's another way for you to make known 
throughout your shopping area that you're neighborhood head- 
quarters for the ‘‘Dione Lucas”’ signature gas range. . . advertised 
in LIFE. 


OTHER PROMOTIONAL AIDS Biow-ups of the LIFE spread 
¢ Easels with the ad illustrated « Large mats featuring LIFE AND 
LUCAS for dealer use in local newspaper advertising + Tabloid-size 
direct mailers featuring Dione Lucas and her specially endorsed 
“Dione Lucas” signature gas range « A full-color film featuring 
Dione Lucas and gas cooking available for use with local church 
groups, civic organizations or women's clubs. Contact your Caloric 
representative « These and other promotion pieces are available 
for your use to provide showroom aids that lead to extra sales. 
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Builtdin Units 
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Caloue siove CORPORATION - TOPTON, PA. 
















IGHT inside the south entrance 
of Montgomery garage of Phila- 
delphia Gas Works stands a well kept 
but seldom used piece of rolling stock. 
With the exception of a relatively few 
hours, it has been standing there for 
more than five years. And it is quite 
likely that many of the hundreds of 
people who see it every day don't know 
what it’s for. 

Properly called an emergency trailer, 
it is fitted with equipment used by the 
street division of the distribution de- 
partment. As the name implies, it is 
for emergency street work. The most 
likely kind of emergency is the quick 
shutoff of gas flow in an underground 
main before making a street opening 
Carried on the trailer are the tools and 
equipment used in stopping or prevent- 
ing the escape of gas in much less time 
than it normally takes to break a street, 
dig a trench—generally through frost 
—possibly drill and tap a main and 
then bag off the main at several places. 

Since one of the functions of this 
emergency unit is to shut off or prevent 
the flow of gas by the use of grease, the 
item of principal concern is the grease 
pump needed in this operation. 

A Lincoln drum pump was chosen 
for three reasons. First, it has the ca- 
pacity to handle the quantity of grease 
to suit our requirements. Second, it 
forces the grease at the needed pressure 
tO meet our time requirements. Third, 
ic will handle the viscous grade of 
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Emergency trailer stands by 
for quick shutoff of gas service 

























to use the head of a service; a shor 
length of 4-in. pipe for use in the 
bar-hole method of shutting off gas 
various sizes of gas service stoppers: 
and wrenches for the grease drum cov. 
ers. All of this equipment is carried 
in a box 414 ft by 1% ft by 1 fe and 
weighs 160 Ib. 

Five 100-lb drums of grease are car- 
ried in the trailer. Heavy grease is car- 
ried during the warm months while 
during the winter the drums carry a 
50-50 mixture of heavy grease and cup 
grease. Each drum is equipped witha 
light weight follower plate which per- 


grease required for this particular job. 
How it works is illustrated in the draw- 
ing on this page. 

Other units needed in the operation 
of a drum pump, and the trailer carries 
two of them, include an air compressor 
hose to lead from the compressor and 
specially fitted to connect at the pump 
air motor ends; several lengths of grease 
hose through which the grease is trans- 
ferred from the pump to the gas serv- 
ice; various adaptors for tees at the head 
of the service in the customer's prem- 
ises, and various adaptors for meter 
connections when it is not convenient 
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Model 20-HV 
20,000 b.t.u. input per hour 
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H... ARE THREE new Humphrey Radiant- 


fire Circulators of brilliant styling and improved 


TO connect 
ce can rere 


mechanical design. Many advanced features in construction 
and styling. Choice of two finishes—rich, two-tone Opalescent Brown with 


Chrome trim; or deluxe Blonde with golden-toned chrome trim. Write for literature and prices. 


“<“| GENERAL GAS LIGHT €O. + KALAMAZOO, MICH. 
GAS—March, 1954 63 





, 1954 










Reer view shows non-sparking tools and five COs tanks con- 
nected to manifold. This emergency trailer carries everything 
needed to meet the situations faced in nearly every emergency 


where a shutoff must be made 











ot left 


Workman dressed in asbestos suit and a Chemox breathing 
apparatus demonstrates some of the equipment carried on the 
emergency trailer. A grease pump is shown in a drum of Qrease 
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forms the two-fold function of keeping 
the grease packed down as it is used 
from the drum, and of being a gauge 
to the operator indicating the quantity 
of grease used. 

This grease pumping equipment its 
used only in emergency situations 
where time for the shutoff of gas flow is 
an essential factor. A typical emergency 
would be where the possible hazards 
of sparks or fire make its use desirable. 
It is designed for use on small low pres- 
sure mains. 

During an emergency, a 100-lb drum 
of grease is placed as near as possible 
to the head of the service through 
which grease will be injected into the 
main. The grease pump tube is placed 
into the drum of grease through a col- 
lar in the follower plate. An air com- 
pressor hose is connected to the ait 
compressor and the grease pump. The 
meter cock on the service is shut off, 
the meter removed, and a special con- 
nection, which includes a meter cock 
and which is adapted to one end of the 
grease hose, is connected at the head of 
the service. The shortest length of 
grease hose connects the pump and spe- 
cial connection. The cock in the special 
connection is opened and the pump 
turned on and grease starts to flow im- 
mediately. While the pump is in op- 
eration, it is held upright in the center 
of the grease drum to permit the free 
downward movement of the followe: 
plate as grease leaves the drum. 

To stop the gas flow in mains 6 in. 
or smaller, approximately one-third of 


This article has been adapted from a story appear 
ing in the December 1953 issue of the Philadel phia 
Gas Works News 
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a drum (33 lb) of grease are required. 
About one-third of a drum is required 
for each 30 ft of 144 in. or smaller 
service pipe. 

Proportionate quantities are required 
tor larger mains or for larger or longer 
services. Ordinarily, the length of the 
grease “slug” is confined to approxi- 
mately 3 ft of main. 


Readily available equipment includes two 
grease gun cases, four drums of grease, 
asbestos uniform cases, breathing appoar- 
atus cases, fire extinguishers and metal- 





lic hose 





Should a service not be available near 
the point for controlling the gas flow, 
a bar-hole is made through the earth 
to the main and a sharp stone bar ts 
driven through the top of the main. In 
this hole a *4-in. pipe is immediately 
inserted with the shortest length of 
grease hose attached. To reduce the 
escape of gas from the bar-hole, the 





grease pump ts operated while insert. 
ing the %4-in. pipe through the bar. 
hole and into the main. The %.-in. pipe 
must be held down to prevent grease 
pressure from pushing it out of the bar. 
hole. 

Following the use of this equipment, 
there must be a cut-out to remove the 
section of main containing the grease 
and the service must also be renewed 

After the equipment has been used, 
it is inspected and cleaned, particular. 
ly the grease hose through which the 
grease was transferred from the pump 
into the service. 

While the trailer's two grease guns 
get top billing, other equipment needed 
to Carry out the emergency assignments 
on which it is used is equally important. 
For example, there are four drums of 
grease; two Chemox breathing appara- 
tus (gas mask ) outfits and two asbestos 
suits; one 50-lb COz, fire extinguisher, 
equipped with hose and funnel; five 50- 
lb CO. tanks connected to a manifold: 
one 30-ft length of metallic hose and 
funnel; one pair of asbestos gloves; and 
a complement of non-sparking tools. 

Since the emergency trailer provides 
the tools with which Philadelphias 
street division men face conditions call- 
ing for quick action, the men assigned 
to this work must be thoroughly trained 
in the application and use of each piece 
of equipment. More than that, they 
know also that every safety precaution 
has been taken to see that known haz- 
ards have been removed before each 
job is undertaken. The men know they 
have the best and safest equipment 
needed to accomplish a tough job under 
trying conditions. 
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‘owe | New 1954 Ranges Designed to Help 




















___ | Solve Your Retail Selling Problems! 
> insert: Detroit Jewel is setting the pace in 1954 with the 
he bar. greatest new line of gas ranges in history . . . the Mrs. 
um. pope America Line, starring the Mrs. America Range with 
t 
Pans new beauty, new features, new sales appeals .. . that are 
¢ Dar. | 
easy for your salesmen to demonstrate, easy to sell! 
‘ero. PLUS the hardest-hitting advertising and sales cam- 
1OV : ‘ ‘ , . : ee 
ae paign in its history! Featuring ¢wo great personalities: 
C grease nf 
ho ad Dorothy Kilgallen ... famous newspaper woman and 





en used television star... and Mrs. America, selected as house- 





ticular. wife of the year and who symbolizes every American 
. — 

hich the homemaker! 

, . eaee 

°“? They'll carry the Detroit Jewel story to millions of 
= prospects in your local markets on television, radio, in 


 ooniel newspapers and national magazine ads. Get ready for 


enments action .. . Detroit Jewel has lots in store for °54! 


portant. 
rums of 


ippan | Beautiful “Mrs. America” Range Acclaimed 
asbestos. 1 World’s Most Modern Gas Range With World’s Most Sellable Features! 


\guisher, 

































- five 50- 
: . i ce’ . ’ ° ’ . 5 . - 
vanifold: Here S another NEW product! Here's the range that lets your customers cook > 
and ~ NEW DETROIT better for less! And these great features are the 
— reason: Exclusive Detroit Jewel Top-Vue Oven 
ves: and JEWEL DUAL- on | a ' 
’ ACTION or Top-Center Griddle; exclusive Detroit Jewel 
r tools. Signa-Dials; Oven-Ready Signal; Infra-Red 
INCINERATOR ie 
provides Broiler: Extra Large Chrome Oven; Timed Con- 
Beautiful, fully aioe 1 Te’ aaa : 
lelphia’ “ie venience Outlet! It's functionally designed and 
deipnia s automatic! Com- teatiiin tein anata sal | 
ions call- bines dehydrating efhciently insulated, Compress y Susomnatie, casy 
seal and fast-burning to keep clean! Every one a “most-wanted” feature 
ASSI RM # methods. Eco- by today's homemakers... your customers! 
y trained © ~ |, nomical, noise- P eS ee); : 
ch piece " Less, odorless, NEW 36° RANGE— Has full size oven, under-oven cee 
hee ¢ practical! De- broiler, 2 e/ant size and 2 regular burners, plus a _ 
oat, 2. + ’ signed to mect an large storage compartment. Gives famous Detroit 
ecaution ever-expanding, fewel quality at low “trafic builder” price! 
| profitable market. 
ywn haz: 
ch 
—s ATTENTION DEALERS! 
wt 
~ hey [) F LY | EW - q We are expanding ovr distribution. Profitable opportunities are 
juipment available for aggressive, sales-minded dealers. Write us for details. 
ob under PRODUCTS OF THE DETROIT-MICHIGAN STOVE CO. | 








Detroit 31, Michigan 
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for YOUR 
1954 
HEATH 
LEAKAGE 
CONTROL 
SURVEY 


Spring and Summer survey 
schedules are now being set 
up. As the time of our 
trained consultants must be 
scheduled well in advance, | 
we urge ws to take prompt f[ 
action. 





specialized equipment, and |} 


latest methods, make com- < 





plete and accurate surveys | 
of your property; locate 
leaks, classify them as to size 
and importance, and furnish 
detailed reports so you can 


REDUCE LEAKAGE TO 
THE MINIMUM! 


HEATH reports — from the 
ony nationally recognized 
leak location agency — are 
highly rated by legal and 
claim departments and by 
your insurance company. 
Over 500 gas properties in 
40 states and 6 provinces of 
Canada use Heath Leakage 
Control Surveys... and 
renew their contracts year 
after year. You too, can 
save thousands of dollars 
annually, reduce hazards, 
maintain a maximum safety 
factor . .. Write, wire or tele- 

hone collect for the facts. 

it Today ! 


fl, b). Keak 
HEATH 








572 Washington Street 
Wellesley 81, Mass. 


feath Consultants, = af 
with their long experience, | wy 


: a ol od 
_ — a 








j 











SURVEY CONSULTANTS, INC. 


Midwest Office — Richmond, Mich. 
YOU CAN'T SELL GAS THAT LEAKED OUT 


66 





















New developments from 


househeating research 


Adaptability of floor 
panel heat proved 


ANEL heating attained full growth 

before its progenitors could adapt 
efficient methods for its upbringing. 
Research did not keep pace with panel 
system installations. 

However, we have experimented in 
the floor slab laboratory at the Univer- 
sity of Illinois, and our report consists 
mainly of findings on heat exchanges 
between the panel and its surroundings, 
and the effectiveness of several methods 
of insulation. 

Four test rooms were used, three ex- 
posed only on the north, and one with 
both north and east exposure. Rooms 
A and B each had a window with an 
area equal to 10% of the floor area, 
while rooms C and D had two such 
windows each. Walls were thoroughly 
insulated, eliminating heat transfer be- 
tween adjoining rooms. Floors were 
separated by 6 in. of cellular glass in- 
sulation, extending 4 ft into the ground 
from floor surface. 

Soil under and adjacent to the labora- 
tory contained 3 fr of fill, sloped for 
proper drainage. To establish heat loss 
into the ground, thermocouples were 
buried 20 ft under one test room. Ther- 
mostats were set tO Maintain a constant 
air temperature of 72° F at the 30-in. 
level. Heat meters and watt-hour me- 
ters were installed to check difference 
between energy input from the heater 
and heat output of the panel. 

Careful checking of the test records 
showed air temperatures at the center 
of the rooms were very uniform with 
variations between floor and 60-in. 
level of only 0.5°. Fuel savings result- 
ing from the use of insulation under 
the entire floor slab as compared to the 
use of edge insulation only were proven 
too small to warrant the difference in 
cost. Vertical insulation was as eftec- 
tive along the inside edge of the foun- 
dation wall as was L-type insulation. 
Material savings and ease of installation 
made vertical insulation preferable. 

Comparisons of reverse loss from 


heated slabs indicated that the fuel 
consumption when using floor panels 
would exceed the amount Necessary for 
radiator or convector heating by ap- 
proximately 10%. Floor panei heati | 
however, had the desirable character. 
istic of automatically iNnCreasing the 
heat output rate in areas adjacent ¢ 
points of high heat loss from the room, 
Chief result of the experiments was the 
addition of data to present know 
of heated panel performance in base. 
mentless homes. 

—E, L. Sartin and W. §. Harris, 


University of Illinois 


Research on floor 
panel controls 


HE American Society of Heating 

and Ventilating Engineers, in oo 
operation with the University of Min- 
nesota, Minneapolis, recently concluded 
four years of field studies on floor pane 
control systems. This was an integral 
part of ASHVE research on possibil- 
ities of panel heating for home and in- 
dustry. Covered are the results of field 
tests On various control systems in three 
different types of construction. 

Type A installation (a heavy floor 
panel, heavy building construction, 
large glass area) was a single-story gen- 
eral office in a factory building. Type 
B (a heavy floor panel, light building 
construction, large glass area) was paft 
of a factory section. Type C (a heavy 
floor panel, light building construction, 
small glass area) was in a residence. 
Studies were made in these installations 
for governing load conditions in which 
the principal factors were outdoor dry 
bulb temperature, solar radiation, wind, 
building construction (glass area, infil 
tration, thermal transmission, and heat 
storage Capacity ), and occupancy. 

Constant heating load changes are of 
far greater consequence in a floor panel 
heating system than in any other type 


The articles on these pages are digests ‘a 
presented at the 60th annual meeting of the 
Society of Heating & Ventilating Engineers held 
Houston on Jan. 25-27. Copies of the complete talks 
are available from the ASHVE, 62 Worth St. New 
York 15. 
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is something 


ALWAYS 


missing ? 


(to cut your profit) 


then switch to the one line 


EXAMPLE No. 1: Not having the right 


equipment to offer will never cause you to 
lose a sale when you handle Bryant. It’s the 
most complete line in the industry —offering you 
up to 114 separate sales opportunities in the 
broad range of types and sizes available in 
Bryant heating, cooling and water heating 
equipment. Gas furnaces, oil furnaces, con- 
version burners, boilers, air conditioners, 
water heaters, space heaters and unit heaters 
—here is everything you need to meet any 
prospect's requirement — profitably. 

Your nearby Bryant Distributor has com- 
plete details. It will pay you to call him today. 


Bryant Heater Div., Affiliated Gas Equipment, Inc., 
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ryant 


HEATING AIR CONDITIONING 
WATER HEATING 


%k 1. The most complete line in the industry 
. Quality products—Competitively priced 
. Established name—Good customer acceptance 
. Broad, attractive profit margins 
_ Local Distributor warehousing and service 


. Factory district representatives and traveling 
sales training and service teams 


17825 St. Cleir Ave., Cleveland 10, Ohio 
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The large thermal inertia of the floor 
panel slab precludes a rapid change in 
the energy level of the slab. Outside 
weather conditions which effect a rapid 
change in heating loads are the intens- 
ity of solar radiation, outside temper- 
ture, wind velocity or direction. 
Tests with solar compensators 
proved that they permit adjustment of 
boiler water temperature in accordance 
with sensed outside temperature. The 
solar compensator, an insulated enclos- 
ure with glass in one side mounted in 
the same plane as the glass in the build- 
ing, takes into account immediate solar 





gain through wall glass area. It is ori- 
ented in the same direction as the heat- 
ing zone it serves. 

An outdoor sensing bulb, located on 
the west side of the boiler room, was 
unable to sense early solar effects. 
Therefore, energy was applied to the 
panel longer than was necessary. Lo- 
cating this sensing bulb where it quick- 
ly detected solar effect lent immediate 
improvement to control of the panel 
system. A general control problem re- 
sulted from connecting the water re- 
turns of the separate zones to a com- 
mon header. A temperature drop oc- 





improved 
performance 


new 
Sales 
appeal 





Here’s the new Maxitrol RV-41 regulator, designed 
to bring improved performance, new sales appeal to 
all small gas appliances. Small and compact, it 
features a non-metallic resilient valve seat that pro- 
vides excellent lock-up characteristics in addition to 
accurate regulation over a wide range of inputs. 


The RV-41 saves on installation time, too. Its breather 


HAIR 





% 





for 

small 

gas 
appliances 


orifice serves as its own leak limiting device in areas 
where these devices are acceptable. And, you can 
install the RV-41 in crowded, cramped places. All 
parts are available for servicing from the top. An in- 
expensive product that eliminates service call-backs,. 
insures optimum adjustments for the life of the 
appliance. Maxitrol Company, 12200 Beech Road, 
Detroit 28, Michigan. 


Hallmark of gas heating progress 


Tomorrow, as yesterday, you may look to MAXITROL for 


engineering and product leadership. 


Sold on the Pacific Coast by PACIFIC SCIENTIFIC CO., San Francisco, Los Angeles, Seattle, Portiand 








curred when return water cj 

A constant heating load depended 
almost entirely on the SENSItiVity Of the 
thermostat. Exposed walls, air temper. 
ature distribution, air Motion, and floor 
coverings were checked thoroughly for 
effect on controls. An on-off type of 
valve provided greater Variation of 
panel water temperature with less fre. 
quent operation. Magnitude of yarj. 
ation depended on method of boiler 
water temperature control. A mixin 
valve's damping effect eliminated the 
necessity for proportioning of boiler 
water temperature. 

A space thermostat used in conjanc. 
tion with reset boiler water tempera- 
ture sensed the change in internal o, 
space temperatures which would nor. 
mally occur from conditions other than 
the change in outdoor temperature, If 
boiler water temperature was reser 
with outdoor temperature, the thermo. 
stat functioned as an auxiliary or sec. 
ondary control element of the overall 
control system. When boiler water 
temperature was constant, the thermo. 
stat functioned as a primary control 
element of the overall control system, 

We believe that all practical data 
possible from field tests have been ob- 
tained, and suggest further work of a 
laboratory nature where a controlled 
environment can be maintained. 

—A. B. Algren and R. R. Head, 
University of Minnesota; and 


E. F. Snyder Jr., Minneapolis. 
Honeywell Regulator Co. 


Furnishings no obstacle 
to panel heat efficiency 


O answer the question, “Will fur- 

niture and floor covers affect panel 
heating efficiency ?” a special test room, 
12 ft wide and 2414 ft long, with the 
ceiling adjustable to any height up to 
12 ft, was used at the society's research 
laboratory. Known as the Environment 
Laboratory, it formerly was used to test 
panel heating in uniform conditions 
and without furnishings or floor cover- 
ings. 

In the recent tests both ceiling and 
floor temperatures were used with vati- 
ous configurations of wall and floor, of 
wall and ceiling temperatures, plus 
varied infiltration rates to produce non- 
uniformity. Room air temperature 
were taken at points 30 and 60 in. from 
the floor in the center of the room. De- 
viation between uniform and nonunt- 
form conditions was within 5% with 
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cyclic sulfide 


The Best \Gas Odorant for 
your operating conditions 





CALODORANT “C” 


Gas engineers throughout the country wrote the 
specifications for Oronite’s popular Calodorant"C? 
It is a completely stable cyclic sulfide that gives 
good odorization at 14 pound per MMCF of gas. 
An extremely low sulfur contribution practically 
eliminates pilot light failures due to corrosion. 


Calodorant “C” will not condense in high pres- 
sure lines; vaporizes easily under low pressures. 
It’s the only natural gas odorant that is completely 
stable in high pressure lines — 1000 psi or more — 
and at low temperatures — 0° F or lower. 


Oronite Gas Odorants are warehoused 
at plants convenient to any gas utility. 


Contact the Oronite office nearest you 
for complete, detailed information. 
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Expert Gas Odorant Service 
on problems like these 





Q. Do you need help in formulating an odor test- 


ing program? 
Let us show you how with Oronite’s unique 
Odorometer. 


Q. Want to know how to supplement your leak 


complaint data? 


Let Oronite show you how it can be done with 
the Odorometer. 


Q. Want help in setting up odor testing records? 


Oronite has several proved ideas and sample 
forms. Ask us. 


If you have an odorization problem, 
why not talk it over with us? 


ORONITE CHEMICAL COMPANY 
38 Sansome Street, Sen Francisco 4, Californie 
30 Rockefeller Plaza, New York 20, New York 
600 South Michigan Avenve, Chicago 5, Illinois 
Standard Oil Building, Los Angeles 15, California 
Mercantile Securities Building, Dallas 1, Texas 
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Although heat output decreased, the 
furniture heated enough to convect heat 
to air and increase the room temper- 
ature. [This temperature increase is 
greater with ceiling panels because con- 
vection already accounts for a large part 
of floor panel output. 

Use of floor coverings of various ma- 
terials, with and without pads, caused 
a much higher output from the heating 
medium. A 44° higher output was nec- 
essary with wall-to-wall wool carpeting 
over a hair and jutepad. A careful selec- 
tion in floor coverings is necessary with 
panel heating. Three-ply all wool car- 


ceiling panels. Floor panel tests showed 
a deviation in air temperatures of less 
than 1.5”. 

A davenport, five office armchairs 
with leather seats and backs, a large 
table, two small tables, and three lamps, 
having a total projected area of 200 sq 
ft, were placed in the room. The intro- 
duction of this furniture caused a de- 
crease in heat output from both floor 
and ceiling panels. This decrease was 
caused by furniture obstruction to di- 
rect radiation. The reduction in output 
was about 5% for both uniform and 
nonuniform conditions. 
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Corrosion engineers tell their own story how VIBRA- 
PAK anodes successfully lessen corrosion on submerged 
or buried metal structures. Here is an authentic case 
history, from the files of a major company telling how 
VIBRA-PAK anodes effectively and economically re- 
duced installation cost on a 60 mile section of pipeline. 


TESTIMONIAL 


“After running a cost analysis on installation cost 
we found where any saving of time that cauld be 
affected made a decided change in the final cost 
per anode installation. By using an anode that 
didn’t require recentering before installation we 
saved 5 man min. per anode or a cost saving of 
10¢ an anode. 

Yes Sir, that’s what I call a real cost saver, 
Standard’s VIBRA-PAK'd anodes.” 


— VIBRA-PAK anodes are spectrographically analyzed 

for metal purity your guarantee of longer serivce 

life! 

— a new, patented spiral core won't separate from anode 
. . positive contact is assured! 

— and remember, VIBRA-PAK means the anode is com- 
cted and centered in the backfill through shipping, 

a and placing it in the hole. 


Represented By 
Moorlane Company 
Tulsa, Okla. 
Kansas City, Mo. 
Amarillo, Texas 
Denver, Colo. 
Wichita, Kansas 
Oklahoma City, Okla. 


Midwestern 
Engine & Equipment 
Tulsa, Okla. 
Pittsburgh, Pa. 
Atlanta, Ga. 
Chicago, Ill. 
Oklahoma City, Okla. 


H. E. Davis 
Los Angeles, Calif. 


Robert F. Riley 
Miami, Florida 


Midwestern, Inc. 
Houston, Texas 
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SPECTROGRAPHICALLY ANALYZED ANODES AND CYLINDRICAL ANODES 
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“Cause of the 
tance. 

Conclusions reached were that fur. 
niture has no great bea: iNg On the effec. 
tiveness of panel heating. either ceilin 
or floor. Floor COVCTIN gS presented 7 
problem that careful sclection, use of 
separate coils or circuit tor each room 
and closer tube spacing, could not ie. 
come. 


L. F. Schutrum and ¢ Vf Hu 
. - MM. Humph 
ASHVE Research Laboratory pareys, 







Year ‘round comfort 
from one system 


EK FFICIENT year ‘round air cond}. 

ing of residences by distributing 
heated air in the winter and cooled air 
in the summer from the same supply 





outlets seems improbable, if nor IMpos- 
sible, to the average home owner. How. 
ever, we believe it can be done. 

Research was accomplished by using 
a room 1334 ft wide and 18 ft long 
with an 8! ft ceiling height. This was 
surrounded by an insulated structure to 
form corridors along the north and east 
walls of the room. Facilities were avail. 
able to independently control the tem- 
perature in the corridor, in a basement 
space below the room, and in an attic 
space above the room. 

A range of —10° F to 130° F was 
used to simulate exposed walls of the 
room on the east and north sides, and 
inside walls of the room on the south 
and west sides. Approximately 70 ther- 
mocouples were used to obtain temper- 
ature range. Several sizes of floor reg- 
isters and floor diffusers were installed 
singly at one of three locations in the 
test room. Wall outlets were tested at 
various heights. 

The experiments indicated better air 
distribution from floor outlets than 
from ones located high on the side wall. 
Floor diffusers produced a more unt 
form air motion and a lower tempet- 
ature variation during heating than did 
floor registers. Storm sash installed on 
the windows obtained only slight im- 
provement in air distribution. Floor 
outlets at the center of the exposed wall 
promised excellent air distribution dur- 
ing year ‘round air conditioning, espe 
cially if the flow rate during summer 
is Maintained during winter heating. 


H. FE. Straub and C. F. Gilma, 
l niversity of Illinois 
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® Following John Expert’s example is one way. But 
the sure cure for customer dissatisfaction due to in- 
efficient water heater operation is to install water 
heaters with Titan Tankmaster controls. 


TANKMASTERS are built to exacting engineering stand- 
ards and are laboratory tested to insure safe, de- 
pendable, accurate and economical operation. 


TANKMASTERS are original equipment on some of the 
finest water heaters on the market. 


TANKMASTERS have proved themselves in many thou- 
sands of domestic water heater applications by virtu- 
ally eliminating post-installation service. 


TANKMASTER performance is guaranteed by one of 


the oldest manufacturers of water heater controls in 





_ MODEL B-130 
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the nation. Our many years of experience in this 
field is your assurance of unsurpassed quality. 


” ” a 


These are some of the many reasons why we 
KNOW Titan Tankmasters should be original equip- 
ment on the water heaters you sell. We'd like the 
opportunity to have our representative tell you 
more about the many advantages in selling Titan- 
equipped appliances. Clip the coupon below for our 
latest complete-line catalog of controls and service 


instructions. 
THE TITAN VALVE & MANUFACTURING CO. 
9913 ELK AVENUE ° CLEVELAND 8, OHIO 


THE TITAN VALVE & MANUFACTURING CO. 
9913 Elk Avenue, Cleveland 8, Ohio 
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sion of the trade show emphasizes the need 
NEWS and provides the opportunity for redoubled 
efforts elsewhere to promote most effectively 
the proper utilization of gas in the interests 


SGA urges alternate plan of gas appliance and equipment dealers and 
for discontinued trade show other segments of the gas industry. 


“We endorse such decision on the prem- 





At a recent meeting of the Southern Gas ise that sums heretofore expended for the 
Association board of directors, a resolution trade show can and should be more advan- 
was directed to the Gas Appliance Manutfac- tageously expended in the important job of 
turers Association suggesting that some alter- combatting the massive promotional efforts 
nate plan be considered for the promotion of the gas industry's competitors. 
of the gas industry at the consumer level in The SGA urged GAMA, and its members 
lieu of the biennial Atlantic City trade show, tro devise and sponsor an alternative pro- 

| which is being discontinued. gram directed at the gas consumer level, cal- 
The resolution reads, in part: ©. . . Omis- culated to promote more effectively than 





INSULKET 


THE “SANDWICH” GASKET 
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@ INSULKET has a hard plastic core and seal- 
ing surfaces of a special ASBESTOS com- 


pound. 

@ The plastic core serves as an electrical in- 
sulator for use with cathodic protection 
work. 

@ The ASBESTOS surfaces are soft enough to 
seal easily, yet so tough they will not squeeze 
out under pressure. 

@ INSULKET is put together under high pres- 
sure and heat, and will not separate. 

@ Working pressures over 2000 p.s.i. W.O.G. 


@ Sizes up to 48!/2"' OD. 


*INSULKET—PATENT PENDING 


SERVICE ENGINEERS, INC. 


Monufacturers of industrial Plastic Products 












eiemieom', Mu d-hai-la> P.O. Box 11068 Fort Worth 9, Texas 





“such program to be in lieu of na ar 
e 


show and supported by a budget at least 
as 


large as that devoted to the disconti 
( in 
show. _ 


New Jersey labor disput 
to be studied by coma 


A nine-man committee has be ) 

ed by New lersey's Gov ety bet 

straits Cyner tw 
study and submit recommendations on legis. 
lation to afford “fair and equitable treatment 
to affected segments of society in public util. 
ity labor disputes. 

Made up of three representatives each of 
public utilities, labor and the public, the 
committee will submit its recommendations 
within six weeks of the date of its appoint. 
ment (Feb. 1) so action can be taken by the 
current session of the state legislature, Luke 
A. Kiernan, general claims counsel for Pub. 
lic Service Electric & Gas Co., is a member 

An existing New Jersey law, which pro- 
vides for compulsory arbitration of labor 
disputes in public utilities where other ser. 
tlement efforts fail and which provides for 
state seizure of struck utilities, has been op. 
posed by the Democratic party and labor or. 
ganizations. 

Meanwhile, a bill to repeal the state's 
present public utility anti-strike law has been 
introduced in the legislature by Assembly. 
man Thomas Lazzio, who unsuccessfully 
sponsored a similar proposal last year. | 


Residence built for study 
of new heating methods 


The nation’s newest scientific laboratory 
is one that looks like a house and actually is 
a house dedicated to the search of new, bet. 
ter. and more efficient ways to heat and cool 
America’s millions of small homes, both 






new and old. 

Designated the FIR Research residence, 
the new six-room structure is part of the tes 
facilities at the Wichita University Founds 


tion for Industrial Research 






The initial testing project, scheduled w 
begin last month, will be in the interest of 
the Coleman Co. to measure scientifically the 






effectiveness of heating equipment for 





houses built over a concrete slab. In the first 





experiments, air ducts only 342 in. in die 
meter have been imbedded in the slab floor 






The ducts connect a centrally located forced 
air furnace with new type registers installed 
in the floor and near the outside walls a 





each room in the house 





To find out what happens to the warm aif 





from the time it leaves the furnace uotl # 
flows into the living space, FIR engineers 
have imbedded wire thermocouples © 4 
depth of 4 ft below the surface of the slab 
The thermocouples lead to automatic 
cording instruments, which peridically we 







down the temperature at the end of the wire 
More thermocouples are buried at depths o! 
5 fr. 2 ft. and 1 fe. In all, there are 37) 
temperature check points beneath the floor, 
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0 at floor level and 150 within the house. 


In addition, 10 pit : 
f the warm air as it moves through 
the speed 0 


connected to the recording 


ot tubes for measuring 


the ducts are 


instruments. 7 

In a special test section in the living room, 
a 4-in. duct of clay sewer tile has been buried 
beneath 4 in. of concrete. Beside it and also 
buried to a depth of 4 in. is a standard 314- 
in. metal duct. Next in line is a 3%4-in. duct 
buried t0 a depth of only 2 in.; fourth and 
igst is a 342-1. duct covered with glass fiber 
insulation, and buried under 4 in. of con- 
crete. The results of the research will show 
which duct is bese for heating slab-floor 


houses. 

In order to fit a variety of heating and 
cooling systems to the house, its interior 
walls are easily removed of changed about. 
Space has also been provided in the attic for 
installation of a horizontal type furnace and 


cooling unit. 


Ten gas companies honored 
by management institute 


The American Institute of Management, 
New York, has honored 10 gas companies— 
wo for the fourth consecutive year—as ‘‘ex- 
cellently managed.” 

The four-time winners are Pacific Gas & 
Flectric Co. and Pacific Lighting Corp., both 
of San Francisco. Third-time winners are 
American Gas & Electric Co., New York: 
Cincinnati (Ohio) Gas & Electric Co., and 
Washington (D. C.) Gas Light Co. 

For the second time, El Paso (Texas) 
Natural Gas Co.: lowa-Illinois Gas & Elec- 
tric Co., Davenport, lowa; Lone Star Gas Co., 
Dallas: and Oklahoma Natural Gas Co., Tul- 
sa, were designated ‘excellently managed.” 
The Pacific Gas & Coke Co., Portland, Ore., 
received the designation for the first time 
from the AIM. 

Among manufacturing firms honored by 
the Institute was Dresser Industries Inc., 
Dallas, winning it for the fourth consecu- 
tive year. 


Kansas questions purchase 
of Gas Service Co. 


The proposed sale of the Gas Service Co., 
Kansas City, Mo., to Missouri Public Service 
Co. cleared a hurdle in Missouri but ran into 
one in Kansas. The Missouri PSC has ap 
proved the purchase of the Cities Service 
Co. subsidiary by Missouri Public for $32 
million. However, the Kansas Corporation 
Commission ordered Cities Service not to sell 
any stock in Gas Service until the agency 
completes an investigation. 


The Missouri PSC, in approving the sale, 


said it saw no evidence that the sale and 
eventual merger of the two companies would 
be harmful to the public or interfere with 
present supplies of natural gas to Missouri 
customers. 


The Securities & Exchange Commission, 
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A Money-Saving 
- Crane-Hoe TEAM 
, = 











Here the Hydrohoe digs a trench. By telescoping 


Quick Boom Switch sl ociia:snlaaiiedicaan anathcadinamaiieas ana 
Means Easy Matching of Jixaasanaaneraarnennannineans 
Front-end to the Job! 


A quick switch and here's the Hydrocrane — set- 
ting gas line pipe. Telescoping boom permits 
reaching out without moving crane an inch. 






; 
wy @ Eee ee ee 


Owners report switching Hydrocrane and Hydrohoe booms 
in less than an hour. This exceptional convertibility can save 
time — mean additional savings for you. For example, you 
can dig trenches or valve pits in the morning — convert to 
crane front-end — and set pipe or handle supplies in the after- 


noon, 


With this quick, simple convertibility, the all-hydraulic 


Hydrocrane offers you 30H53 


* 50 mph. travel speed on open road 
* Quick-set hydraulic outriggers 
* Simple, hand lever control —no foot brakes 
* Telescoping boom that gives you eight extra feet 
of reach 
* Safety and exact precision of hydraulic operation 


——«= BUCYRUS-ERIE COMPANY 


See your distributor 
for a demonstration. 
We will be glad to 
send you his name. 





South Milwaukee, Wisconsin 
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which has to approve the sale of stock, panies must reduce the amount of gas de- a gas company’s ord: restrict th 
© use of 


granted a one-week delay in its hearing to livered to industrial commercial users. gas, the company mi immediately ¢ 
the Kansas commission, which originally While the order leaves it up to the indi- user off from further gas service Ut the 
asked for a three-day delay. All other inter- vidual company to decide when an emer- One of the areas hit hardest § 
venors withdrew objections. gency exists, it provides that “when a short- shortage during the late-Januar 4 a gas 
age of gas affects the welfare of residential was the territory of the Gas rey Wave 
. users,’ the company must first require in- Kansas City, Mo. There w ' ce Co. of 
Cold weather brings new dustrial customers to use only enough gas to Saw dhe ane Ghesmes by ree. Precedent 
laws, records, shortages prevent damage to equipment. if cutting time that such severe c. id had pany firse 
down on industrial customers is not enough, taneously to all areas th © simul. 


COMpany serves 


Designed to guarantee Kentucky residents then gas delivery to commercial customers Conservation measures were instituted 
enough gas to heat their homes during ex- must be restricted. Hospitals and charitable pressure in the transmission line re — 
tremely cold weather, an order issued in institutions are, of course, exempt from the about one-third of capacity at one ae ~ 
January by the state public service commit- order. all compressor stations conatan a re 
tee provides that in periods of emergency The order also provides that if an indus- capacity. a, 
brought on by low temperatures, gas com- trial or commercial firm fails to comply with In New York, the Jas 

I ; january cold spell te. 


sulted in record sendouts of gas. For the 
week ending Jan. 17, ConEd had a sendout 
of more than 2.2 billion cu ft, which was ap 
increase of 29.99 over the same week las 
year; Public Service Electric & Gas Co., in 
New Jersey, had three new record peaks— 
the highest on Jan. 17, when 466,745 Mcf 

















i . went out; Brooklyn Union hit its peak op 
i STAND-BY PLANTS Jan. 14 when the total sendour reached 
ao i 133,140 Mcf. 
! PEAK-LOAD ~ 
ie ae 





Public demand for gas 
is difficult problem 





Se 


“e “One of the most dithcult problems be. 


TT ad ) 
q | jf ee fore the industry today is to meet the insis. 
tent public demand for more gas service” 





: 

reported A. W. Conover, president of Equit. 
able Gas Co., Pittsburgh, in a talk presented 
before a recent meeting of the Federation of 
Security Analysts Societies. 

According to Mr. Conover, the gas indus- 
try is probably the only industry that still has 
a backlog of customers waiting for service. 
We don't have to wait in line today for 
any make of automobile as we did after the 
war. But many gas companies still have 
thousands of customers waiting for house. 


heating service. 
At Equitable there are several thousands 
of customers on the waiting list, in spite of 








Industrial Plants, Cities: 



















































































































ili NATURAL GAS INDUSTRY 
When dependability of LP-Gas supply is the important factor ets ‘ 
in choosing the supplier, look to Anchor. Anchor has the tank IN PALL 10N 
car fleet, the transportation knowledge and the sources to take — 2s 
Orrer — 
care of your needs. Anchor's offices are located to give nation- fo 
wide service. So, before making contracts, Call Anchor First. 20 a 20 
} | Shea, 
- 5 
ANCHOR F 
: 9 RG +0 
5 . } I 
TULSA Rare 
% SALES OFFICES: DES MOINES o OMAHA 44°45 46 «47 46°49 50 Si S2 phi 4, 
TOLEDO « HOUSTON -« LOS ANGELES . 
ities ee eres Sure wr | vas) le —e 
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any has added house- 

the rate of about 
for the last several 
wants more gas service 


the fact that the com 
heating installati 
10,000 jobs pe! 
years. “The pub! 
and we, as gas 
meet their deman: 

« | Last yea! 
more than | milli 
the recent report’ 


shout 114 million 
will be added in cach of the next three 


clicdies, must find ways to 


the gas utilities added 
. heating customers and 
of the AGA indicate that 
househeating customers 


years 5e6 








why dont you? 


oe =!» 





Homilton Manufacturing Co., | wo Rivers, 
Wis., is using the theme “Quit working 
on washday”’ in its most extensive maga- 
zine campaign in |5 years. Pictured is 
one of the full-page ads that will appeor 
in 10 leading women’s and shelter maga- 
zines, promoting the company’s automatic 
dryers and washers. 





Central Public Utility 
rids itself of last utility 


By distributing to its shareholders its stock 
in Central Indiana Gas Co., Muncie, Central 
Public Utility Corp. has divested itself of its 
last domestic public utility subsidiary. Re- 
organization of the management of Central 
Indiana as an independent company is in 
progress. A proposal in that connection has 
been before the Securities & Exchange Com- 
mission. 


Earlier in the SEC proceedings, Central 
Indiana had agreed it would not, without 
prior SEC approval, have any Central Public 
Utility officials among its officers and direc- 
tors. In the pending application it seeks to 
continue on its board Christopher H. Cough- 
lin, now president of both companies. He 
would give up the Central Indiana presi- 
dency but remain on the board. According 
to the application, Central Indiana intends 
to make its present executive vice president, 
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20 from Trench to Wall 


IN NORFOLK, VA. this Model oo. 


92 CLEVELAND “Baby Digger” 
shows how its useful compactness 
enables it to place a trench safely 
within 20” of a house wall. 
Balanced perfectly on its smooth 
full crawlers, the 92 maneuvers 
easily in even the closest quarters, 
with less damage to lawns, walks 
and driveways. Because it digs 
any size of trench from 10 to 20 
inches wide and up to 5 feet deep, 
it is usableona wide variety of jobs. 





The 92 hustles safely from job to 
job... at legal limit speeds... 
because it’s so easily portable on 
the drop-axle, tilt-bed CLEVELAND 
T5 Trailer. 


Write for descriptive literature and specifications or get 
the full story on CLEVELANDS from your local distributor. 


yy aM . dS 
CY 


“s) THE CLEVELAND TRENCHER CO. 


& Oa : _ 
Y Pioneer of the Modern Trencher 


Rew vy, 


aA ser fy, 
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C. M. Cullison, its president and to continue 


him as a director 


Mountain Fuel expands 
Ogden operations 


Rapid growth in the area has brought 
about the construction of new office and 
warehouse buildings at Ogden, Utah, by 
Mountain Fuel Supply Co. 

The structures, to be built at a cost of 
$327,000, will consist of a main building 
that will house commercial offices, new busi- 
ness, distribution, service, and engineering 
departments. Provision is also being made 
for a drive-in window. Second floor of the 
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@ Quality spectrographically analyzed 
anodes. 
@ Fast Service 
@ Custom manufacturing for special 
problems. 
@ Consulting and engineering 
service. 











When you dump your cathodic protec- 
tion problems in our lap . . . we get 
your anodes to you in record time. Our 
reputation for taking care of customers 
in a hurry is one of our biggest assets. 
You can depend on our consulting and 
engineering service to solve your an- 
ode installation problems. 


Unode CORPORATION 


; ” : ¥ VF 
TULSA on Oe enero. 
DISTRIBUTORS 


Pipeline Supply Company Crose Pipeline Equipment Company 
27230 Marnolia Street 858 Wilton Avenue 
Birmingham. Alabama Newark New jersey 





\e 
PIPE LINE 





Pipeline Supply Company 
912 West 11th 
Houston, Texas 


Crose-Curran, Ltd 
11102 Jasper Avenue 
Edmonton, Alberta 
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Architect's rendering of the front elevo- 
tion of Mountain Fuel’s new Office 
building in Ogden, Utah 





main building will accommodate an audi. 
torium, capable of seating 120 persons, and 
stage and demonstration kitchen. Warehouse 
and garage buildings will be located at the 
rear of the office structure. The buildings 
will cover some 25,000 sq ft in all. 
Construction is already under way with 


completion scheduled for December. 


California court rules for 
SoCounties in county suit 


The California Supreme Court has de. 
cided in favor of Southern Counties Gas Co.. 
Los Angeles, in the suit brought by the 
County of Los Angeles relative to franchise 
payments for the use of public streets. 

By a six to one verdict, the court ruled 
that the 2° franchise payment to the county 
applies only to that portion of gross receipts 
arising from company facilities located on 
public highways—not from all company 
properties. 

The case had been in litigation since 
February 1941, when the county first 
brought suit against SoCounties. The deci- 
sion applies to all public utility companies 
in California having Broughton Act fran 


chises. 


Heater manufacturers aim 
at remodeled home market 


“More money will be spent this year on 
rejuvenating old homes than on new hous- 
ing starts,’ T. D. Bromley, chairman of the 
heating equipment division of GAMA, de- 
clared at a meeting held during the mid- 
winter home furnishings market in Chicago. 
“This will mean a greater need than evet 
for individual space heaters to heat added 


wings, expanded attics, nurseries, playrooms, 






GAS—March, 1954 











nt elevo. 
Ww OOffice 


- an audi. 
TsOns, and 
W arechouse 
ited at the 
buildings 
q 

way with 
er. 


for 
suit 


t has de. 
s Gas Co., 
it by the 
franchise 
treets. 
murt ruled 
the county 
$$ receipts 
ocated on 
company 


ion since 
inty first 
The deci- 
‘om panies 
Act fran- 


irket 


$ year on 
ew hous- 
an of the 
\MA, de- 
the mid- 
Chicago. 
than ever 
-at added 
layrooms, 


1954 








) supplement existing 


and workshops, 4 
central heating sys*e" 
Thus, 21 million homes past the age of 
30 have been vorc: the prime target of the 
gas heating equipment industry in 1954. 
Manufacturers of gas heating equipment, 
many of whom wer engaged in defense pro- 
duction, are girding for their “biggest year 


of civilian production 


-operated TV set 
er by Lee DeForest 


A gas-operated TV set for demonstration 
purposes is being worked on by Dr. Lee de 
Forest, inventor of the vacuum tube. 

The world-renowned physicist is making 
4 modern adaptation of a thermopile prin- 
ciple discovered by a German scientist more 
than a century ago and is using gas as a 
means of producing enough electricity to 
eun the set by heating unlike metals, copper 
and constantan, the same principle now used 
in home heating systems for turning burners 
on and off automatically. 

(he gas-operated TV set will be turned 
over to the schools and sent on tour as a 
demonstration of the thermopile principle. 


GAMA announces winners 
commercial cooking contest 


Minneapolis (Minn.) Gas Co., Piedmont 
Natural Gas Co., Charlotte, N. C., and Cen- 
tral Florida Gas Co., Winter Haven, Fla.., 
were top winners in three classifications in 
GAMA’'s PEP contests, which was designed 
to boost the sale of commercial gas appli 
ances. (See October 1953 GAS, page 52.) 

Of 32 companies that entered, 24 com- 
pleted the contest and submitted final sales 
hgures 

Honorable mentions went to the follow- 
ing companies: Group I, Peoples Gas Light 
& Coke Co., Chicago, and Oklahoma Natural 
Gas Co., Tulsa. Group II, Bridgeport 
(Conn.) Gas Light Co. and Binghamton 
Gas Works, Pittsburgh. Group III, Chat- 
tanooga ( Tenn.) Gas Co. and Keystone Gas 
Co., Pittsburgh. 


News Nofes 





The biennial Rice Exposition ot Engineer- 
ing, Science, and Arts is scheduled for April 
2-3 at Rice Institute, Houston. The show, 
which is expected to be the most complete 
this year, displays the work of the various 
departments of Rice, with emphasis on en- 
gineering and science. 


Plans for an annual award of $500 and 
a silver plaque to be presented to the out- 
standing appliance salesman in the country 
were announced recently by Lester D. Olin, 
director of appliance merchandising for the 
Ladies’ Home Journal. at a meeting of the 
National Appliance & Radio-TV Dealers 
Association. Any salesman selling appliances 
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PARSONS 221 TRENCHLINER® DIGS 


Parsons 221 Trenchliner combines 
big work capacity with extreme flexibility 
. .. digs from 6% in. to 13-% ft. of trench 
per minute ... 16 to 36 in. wide, up to 8% 
ft. deep. Power-shift spoil conveyor dodges 
poles and other side obstructions without 
swerving from grade line . . . shifts com- 
pletely through machine in less than 1 
minute. Belt direction is instantly reversible 
to dump right or left. 


Shiftable boom cuts within 10 in. of curbs 
and buildings. With full reverse of all oper- 
ations, sloping ladder boom also undercuts 
sidewalks, sewers, old mains makes 
vertical set-ins flush with foundations. 


To learn more about what this heavy-duty 
221 Trenchliner can do for you, contact 
your Parsons distributor, or write us. This 
same type machine is also available in 2 
larger sizes, with cutting widths up to 6 feet, 
and depths to 17 feet, for your biggest jobs. 






8’, feet 
deep 


16 to 36 in. wide ft 


wg 








Persons wheel-type Trenchliners dig 
13 to 31 inches wide, up to 6 feet deep 
ore available in 2 models: 202 
(shown) for drainage and utility trenches, 
Model 215 for cross-country pipelines. 





Persons rvubber-tired Trenchmeobil 
drives job-to-job over highways or throu 
city traffic at 12.6 m.p.h. road speeds... 
digs service connections, main line exten- 
sions 8 to 16 in. wide, in depths to 5 feet. 





send to: PARSONS COMPANY, Newton, 10Wa txcenring subsidiory) 


ladder-type 


Trenchliner () 202 


for literature on: (_) 221 


Ree = 


wheel- rubber -tired 
ee C) 88  ‘trenchmebile® 
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full time will be eligible and there are no 
restrictions on the kind of retail outlet. 
Points to be considered include volume, 
product knowledge, sales technique, follow- 
up, list price and fair trade-in, and company 
loyalty. A GAMA representative will be 


among the judges. 


lroquois Gas Corp., Buftalo, N. Y., has 
received PSC authorization to serve 15,000 
more space heating customers, which should 
wipe out the company’s waiting list for that 


service. 


Joseph T. Ryerson & Son Inc., Chicago, 
is now distributing plastic pipe and fittings 
produced by Carlon Products Corp., Cleve- 
land. Service on Carlon products is avail- 


Gam 
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able through the 16 Ryerson steel service 
plants located across the country. The Car- 
lon line supplements Ryerson's laminated 
industrial plastic supplied in sheets, tubes, 


and rods. 


Servel Inc. has appointed the Boyd Engi- 
neering Co. Inc., Albuquerque, N. M., and 
El Paso, as distributors for its air condition- 
ing equipment in New Mexico and the trans- 
Pecos section of west Texas. 


It is estimated that more than 4000 homes 
and commercial buildings in Saskatoon are 
now being heated with natural gas served 
by a 107-mile pipeline from Brock, Sask., 
near the Alberta border, and running to 
Saskatoon. Six hundred additional contracts 


J 
- 


EASY 10 LAY 


WITH UNTRAINED LABOR 


SAVES TIME 
REDUCES COSTS 


McWane-Pacific Boltite mechanical joint pipe 
and fittings lay faster and reduce pipe line con- 
struction costs because the joints can be made by 
untrained workmen using only a ratchet wrench. 
Boltite is a better joint for either water or gas. 
Bottle-tight, leak-proof, yet flexible to allow 
settlement, or expansion and contraction of the 


pipe line. 


All joint parts, glands, gaskets and bolts are 
interchangeable with pipe, fittings, valves and 
hydrants made by other manufacturers. For com- 
plete information, wire or write McWANE CAST 
IRON PIPE COMPANY, Birmingham, Ala- 
bama,. or PACIFIC STATES CAST IRON 
PIPE COMPANY, Provo, Utah. (Sales offices in 


principal cities.) 


" McWANE 
PACIFIC 
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r ) xpected 1 : 
per month are expect © be issued this 
year tor househeating 
For the month of Januar 
/ January, Dataral pos 


company common stoc} ‘1CCS Were ar the 


‘Ne price of com. 
osite index of 3 


| 4, Was $291) 
compared with $29.19 a yea: AKO. Dividend 


payments for these stocks, | 


same level as a year ag 
mon stocks for the com: 
companies on Jan. 29, 


lOWEVEF, increased 
from $1.41 per share to $1.48, a $.006 os: 
» 2 2.0% gain 


The price of the 10 gas ru ‘NSMission com 
mon stocks declined slightly over the com 
parable periods, while the price for the 10 
gas distribution stocks increased. 


Since it became available jn January 1954 
the Institute of (sas Technology home study 
course, Natural (sas Production and Trans. 
mission, has been purchased by more than 
700 enrollees and by companies for Purposes 
of instruction. Company participation in 
the plan accounts for more than two-thirds 
of the first year’s enrollments and sales. 


A nationwide “Burkay Jackpot” contest 
with cash prizes for selling accomplishments 
is being conducted by the Permaglass diyj. 
sion of the A. O. Smith Corp. to stimulate 
commercial water heater sales in connection 
with the February-April promotion by the 
AGA. In addition to cash prizes for each 
unit sale of the Smith-Burkay line of com. 
mercial models, there will be bonuses to dis. 
tributor or utility salesmen in each A. O 
Smith district topping the individual bonus 
totals. 


Merger of the Bangor and Pen Argyl gas 
companies has been authorized by the Penn- 
sylvania Public Utility Commission. The 
merzer will permit distribution of natural 
gas to about 2000 consumers in the Bangor. 
Roseto-Pen Argy| areas ol Northampton 


county. 


Commercial Distributors, with headquar- 
ters in Portland, Maine, have been appointed 
Servel appliance distributors for the state of 
Maine and northern New Hampshire. The 


company also has a branch at Bangor, Maine 


More than 55% of the employees of Peo 
ples Natural Gas Co., Pittsburgh, had 10 or 
more years service at the end of 1953 
Eighteen employees have 40 years or more 
service and 303 have between 30 and 40 
years. Percentagewise, 1°% of the employees 
have 40 or more years; 16.89 have between 
30 and 40 years; 15.10% are 20- to 30-year 
veterans; 14.2% have 10 to 20 years; and 


13.10% have berween 5 and 10 years. 


The Robertshaw-Fulton Controls Co. 
one of the latest companies to announce 6 
participation in the 1954 © Mrs. Ameria 
contest. Participation gives the controls 
manufacturer exclusive rights in its field 
use the Mrs. America name, picture, and 
endorsement for advertising, sales promo 


tion, and publicity. 
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Abstracts 


A REVIEW O! LITERATURE ON THE 
RESULTS OBTAINED BY MIXING 
VARYING AMOUNTS OF OIL WITH 
INDUSTRIAL GASES BEFORE COMBUS- 
TION AT ELEVATED TEMPERATURES 
—by C. J. Slunder, C. J. Lyons, W. Gumz, 
and A. M. Hall, Battelle Memorial Institute. 
(An AGA report on project IA-6.) This 
¢ was concerned with a correlation of 
formation on the effectiveness of 





projec 
available 10 | : 
a combination fuel of oil and gas in such 


operations as forging furnaces. In such an 
application, the greater part of heat transfer 
is by radiation even with non-luminous 
dames. Past experience with forging fur- 
naces has indicated the possibility of increas- 
ing the rates of radiant heat transfer by using 
a mixture of oil and gas as fuel because of 
the luminosity imparted to the flame by the 
oil. | 

This report touches upon a comparison of 
combustion characteristics of straight oil and 
eas fuels, including combustion processes, 
rate of combustion, composition of combus- 
tion atmospheres, flame temperature, and 
flame luminosity. Also considered is the 
effect of combustion processes on heating 
rates from the standpoint of radiation from 
dames and the relative influence of emissivity 
and flame temperature. The effect of hot 
gaseous atmospheres on scaling of steel with 
respect to quantity, structure, and adherence 
of scale is also included. However, no ex- 
perimental data was found on the relative 
rates of heating by gas or by oil, or by mix- 
ures of these two fuels. 


FLUID GASIFICATION OF OIL—IGT 
Research Bulletin No. 16. 

This bulletin presents the experimental 
data and observations from a study of the 
application of fluid cracking techniques to 
high-Bru oil gas manufacture. The process 
problems considered were the selection of 
solids for heat-transter media, the design of 
suitable fluid gasification equipment, and the 
operating conditions for cracking liquid 
petroleum oils into high-Bru oil gases. 

Fluidization studies were carried out in 
small-scale laboratory units. A number of 





Correction 


In the February issue of GAS in 
the article “An Operating Man Looks 
at Plastic Tubing for Gas Mains,” by 
C. H. Webber. two errors occurred. 
In pointing out the requisites of plas- 
tic tubing, it should have read “Some 
materials will expand or contract 
some 6 in. per 100 ft with a ground 
temperature change of 30° F.” Inad- 
vertently the word change was omit- 
ted. 

The Rule of Thumb box on page 
45 should read 2-- 4-, and 6-in. plastic 
tubing will cost approximately 19%, 
35%, and 299%, respectively, more 
than steel. 
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LOOK FOR THE 
WHEN YOU BUY CENTRIFUGALS 


Your specific needs may dictate other important charac- 
teristics in centrifugal blowers or exhausters. But even so, 
these four values are essential to over-all successful per- 
formance. You'll find them in every Roots-Connersville 
Centrifugal Unit, regardless of size. And if you desire 
variations to suit your application, the ability to meet 
these needs is a heritage of our 100 years’ specializing in 
equipment to handle gas and air. 

You'll find first-cost economies, too, in the wide range 
of capacities of R-C Centrifugals. From 2,000 cfm to 
100,000 cfm, you can choose the single-stage or multi- 
stage unit most closely matched to your individual re- 
quirements. You can count on the same high quality of 
performance that has made many thousands of first-time 
buyers enthusiastic, repeat customers for R-C equipment. 


For your present or future requirements, we suggest you 
call on Roots-Connersville, for 100 years the specialists in 
handling gas and air. 


RooTs-(ONNERSVILLE BLOWER 





4% > 

A DIVISION OF DRESSER INDUSTRIES, INC. ¢, . 
354 Oregon Ave. - Connersville, indiana “ 
a. ” 


° 
meg * 


Specialists in handling gas and air 
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granular solid materials potentially suitable fication yields were determined for several 



























for high-temperature fluidization were char- distillate and residual petroleum oils repre- 
acterized according to their thermal proper- senting a wide range of characteristics. The 
ties and resistance to high-temperature at- operating variables considered were cracking 
trition. Properties determining smooth fluid- temperature, residence time at temperature, 
ized bed operation were found to be par- partial pressure of oil gas leaving the reac- 
ticle size, particle size distribution, and bulk tion zone, and solids-oil feed ratio. Gasifica- 
density, for materials of widely varying tion yields and product properties were cor- 
chemical compositions. The minimum super- related with the oil properties and operating 
ficial velocity necessary for complete fluidiza- variables and are presented in graphical 
tion was related to the screen analyses of the form. Thermal recoveries, product yields and 
solids, and agreement between measured and oil gas compositions for the fluid gasification 
calculated pressure drops through fluidized pilot plant are compared with laboratory 
beds was satisfactory. tube furnace data used to formulate the basic 

The oil gasification studies were carried correlations. It was found that the fluid 
out in a two-barrel per day pilot plant. Gast- gasification results conform with the basic 































20 Water Main Taps Per Day 
WITH ONE SHERMAN POWER DIGGER! 


Because of the speed and ease with which trenches and holes can be dug 
by a Sherman Power Digger, Utility Installations Co. of Detroit has 
found a profitable sub-contracting business—digging to tap water mains 
and trenching for service lines into homes in new housing projects. Up 
to 20 bell holes for water main taps are dug by a single Sherman Power 
Digger in one working day. This performance is due to the easy handling 
of the all-hydraulic Sherman Power Digger—its flexibility, compactness 
and maneuverability. Combine these with Sherman’s exclusive design 
features, simple maintenance and amazingly low initial cost . . . and 
you'll find that a Sherman Power Digger will fit into your operation 
profitably too! Write for free literature J11. 






















©) Sherman Products, Inc., 1954 








me 





Designed, Engineered and 
Manufactured Jointly by 


SHERMAN PRODUCTS, Inc. 
Royal Oak, Michigan 


WAIN-ROY CORPORATION PRODUCTS, INC. | 
a ROYAL OAK, MICHIGAN 


Patent No. 2,303,825 @- ; | 
Other patents pending (Bc) Hestaes ‘alis 
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CALENDAR 


March 


1-5. 


23-24 


23-24 


25-26 


25-26 


12-14 


12-14 


13-15 


15-16 


19-20. 


19-21 


21-22 


20-23 


22-23 


26-28 


American Society for Test 
ing Material: Spring Meet. 
ing — Shoreham Hote! 
Washington, D. C. 
NEGA Sales D VISION, Bostor, 
Gos Auditorium —~ Boston 
NEGA Sale Division Con 
necticut Light and Power 
Auditorium Berlin Conn 
AGA Gas Supply. Transmis. 
sion and Storage Conference 

Jung Hotel, New Orleans 
PCGA Technical Section - 
Son Francisco 


Mid-West Gas Assn. Annuo! 
Meeting Fort Des Moines 
Hotel, Des Moines, lowg. 


Gos Conditi: ning Conference 
Extension Study Center 
University of Oklahoma 
Norman 
PCGA-AGA Domestic Gas 
Research & Utilization Con. 
ference——-Ambassador Hote! 
Los Angeles. 


PCGA Domestic Research 
Conference Los Angeles, 


New England Gas Assn. An. 
nual Meeting — Hotel Stor. 
ler, Boston. 


Oklahoma Utilities Assn. An. 


nual Meeting - Biltmore 
Hotel, Oklahoma City. 


PCGA Accounting Section — 
Berkeley, Calif 


AGA Sales Conference on 
Industrial G Commercial Gos 
——- Edgewater Beach Hotel, 
Chicago. 


National Conference of Elec- 
tric G Gas Utility Account- 
ants—Hotel Statler, Boston. 


Southwestern Gas Measure- 
ment Short Course — Uni- 
versity of Oklahoma, Nor- 
man. 


National Personnel Confer- 
ence of the Gas Industry— 
Edgewater Beach Hotel, Chi- 
cago. 

AGA Residential Gas Sec- 
tion, Eastern Natural Gos 
Regional Sales Conference— 
William Penn Hotel, Pitts- 
burgh. 


AGA National Purchasing G 
Stores Conference — Henry 
Grady Hotel, Atlanta, Ga. 


PCGA Technical Section, 
Customers Service Santo 
Barbara, Calif. 


AGA Distribution, Motor Ve- 
hicles, and Corrosion Con- 
ference—Mount Royal Hotel, 
Montreal, Canada 

Indiana Gas Assn. Annual 
Meeting — French Lick 
Springs Hotel, French Lick, 
Ind. 

Mid-West Regional Gas 
Sales Conference — Edge- 
water Beach Hotel, Chicago. 
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Southern Gas Assn. Annual 


96-00. Convention—- —Houston. 

May 

10-14. AGA © mmercial Gas School 
Chicago 

10-14..35th Annual National Res- 
~ tauront Convention G Ex- 
position Navy Pier, Chi- 
cago. 


10-13 LPGA Convention —— Conrad 
Hilton Hotel, Chicago. 


12-13 PCGA Gas Supply G&G Trans- 
Son Francisco. 


mission 

13-14..Public Utilities Advertising 
Assn. —— Hotel Statler, Bos- 
fon. 


17-21..Nationa | Fire Protection 
Assn.—-Statler Hotel, Wash- 


ington, D. C. 
18-20 Pennsylvania Gas Association 
Pocono Manor Inn, Po- 
cono Manor, Pa. 
19-21.GAMA Annual Meeting — 
The Drake Hotel, Chicago. 
24-26..AGA Production and Chemi- 
cal Conference — William 
Penn Hotel, Pittsburgh. 
27-28..Natural Gas G Petroleum 
Assn. of Canada — Prince 
Albert Hotel, Windsor, On- 
tario, Canada. 


June 
1-3 Edison Electric Institute An- 
nual Meeting Atlantic 
City, N. J. 
2.3_AGA Research & Utilization 
Conference — Hotel Statler, 
Cleveland. 


20-24. Canadian Gas Assn.—Banff 
Springs Hotel, Banff, Alberta. 

21-22..AGA Residential Gas Section, 
New York-New Jersey he- 
gional Gas Sales Confer- 
ence —— Monmouth Hotel, 
Spring Lake, N. J. 

28-29..Michigan Gas Assn.—Grand 
Hotel, Mackinac Island, 
Mich. 


September 
8-10.3ist Mid-West Gas School 


and Conference, lowa State 
College Hotel Sheldon- 
Munn, Ames, lowa. 

8-10.Pacific Coast Gas Assn. - 
Victoria, British Columbia. 

17-18 Maryland Utilities Assn., 
Fall Conference —— Virginia 
Beach, Va. 

28-29..Texas Mid-Continent Oil G 
Gas Assn. — Baker Hotel, 
Dallas. 


October 


7-8.California Natural Gasoline 

Assn. Annual Fall Meeting. 
Ambassador Hotel, Los An- 
geles. 

11-13. AGA Annual Convention - 
Atlantic City, N. J. 

18-22. National Safety Council 
Chicago. 


November 


8-11. American Petroleum Insti- 
tute——Conrad Hilton Hotel, 
Chicago. 
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Look...the New 40A 









Tray pushes up easily to 
fold Tristand, pushes down 
easilytoset up. Holds stand 
rigid. 


The Tristand you’ve been wanting. 
Now stand and tray all one unit—no 
loose parts. Extra-light weight, stronger 
more rigid than ever. Full size vise 
base—3 benders, ceiling brace screw, 
pipe rest, new tool-hanging slots. De- 
signed for the utmost service for your 
money. See the new RITZAID 40 A 
Tristand at your Supply House! Im- 
mediate deliveries! 





Ribzaib> 
Tristand 


with built-in folding tray 













Vise base overhangs front 
legs so threader handles 
swing clear. Perfect tripod 
and balance. 








Folds up small as ever 
for easy carrying to job 
and it's extra lightweight. 


THE RIDGE TOOL COMPANY - ELYRIA, OHIO, U.S.A. 








high-Bru oil gas correlations presented in 
Research Bulletin No. 12 of this series. 
Based on the operating experience with 
the pilot unit, characteristics of the fluid 
gasification process are discussed. Particular 
emphasis is placed on the problem of com- 
mercial equipment design. Methods of han- 
dling oil feed and its cracking products at 
high temperatures are considered, and com- 
parisons with operating problems of the 
Thermofor Pyrolytic Cracking process are 


made. 


PILOT PLANT CATALYTIC GASIFICA- 
TION OF HYDROCARBONS—IGT Re- 
search Bulletin No. 6. 


This work reports the results of a pilot 
of hydrocarbons, in the presence of steam 
and air, as a method of producing substi- 
tutes for various types of utility gases, manu- 
factured and natural. The hydrocarbons gasi- 
fied in this study included natural gas, re- 
finery oil gas, propane, butane, gasoline, 
kerosene, crude naphtha, and light gas oil. 

Data are presented on the effects of oper- 
ating variables upon cracking results for 
these hydrocarbons, including the eftects of 
preheat and catalyst bed temperatures, of 
space velocity and space-time yield, and of 
air- and steam-to-hydrocarbon feed ratios. 
The relative capacities as affected by hydro- 
carbon feed properties and the corresponding 
steam and air requirements are outlined on 


MALLEABLE IRON 
» - FITTINGS GET AND HOLD 


A BULLDOG GRIP ON STEEL AND PLASTIC PIPE 


NUT 


NEOPRENE 
RUBBER 
GASKET 


CLUTCH 
RING 


PIPE 
WALL 





Potent 
Applied 
For 


ross section VIEW asses 
of typical Telsco Fit- 
ting above shows 
how teeth of Clutch 
Ring (Patent applied 
for) bite into and 
grip pipe when nut 
is drawn up. The 


Neoprene Rubber Gasket, under pressure 
from the Clutch Ring on one end and the 
fitting body on the other, completely seals 


the connection against gas leaks. 


Telsco Fittings are tested to hold at traction 
forces ranging from 1,450 to 3,600 Ibs. They plastic ‘‘cold flow’ are available to 
hold at hydrostatic forces ranging from 450 
p.s.i. (on 2” pipe) to 8,250 p.s.i. (on 


pipe) 


pAuatlable tn 


Couplings (long and ~Short); Adapters, 90 
Eibows, Tees, Fitting Reducers and Fitting 
increasers 


Eleven different types, 








more than 100 different 
sizes, % through 2” 











Metal Stiffeners 


Telsco Brass Stiffeners to stop Thermo 


vie with Telsco Fittings on Plasti« 
Pipe. Stiffeners are split to allow for 
bd off.diameter pipe, and flared on one 
end to allow free flow throvah the 
connection 











Literature 


Complete information. about Telsco Fittings 
Ask for your copy of Price List C. iust off the 
preset 


TELSCO FITTINGS DIVISION 


5422 REDFIELD 
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plant investigation of thy. catalytic crack 

the basis ot these dats sare COM pared a 
commercial operations. C mmercial nicke! 
catalysts, and one especial!) rugged nickel on 
alundum catalyst developed during the course 


ot the study, were used ind the effects of 


Pomsoning, and 
MGQUES ON Catalyss 


carbon deposition, sul! 
catalyst regeneration tech 
activity were evaluated 

The test data show that Capacities and 
yields were both contingent upon heat trans. 
ferred trom the furnace to the Catalyst bed 
A theoretical study indicated that the ene, 
tities of heat transterred through the Catalyst 
tube walls were dependent upon the Mass 
velocities of the hydrocarbon-steam-air Mix. 
ture passing through the tube, and thar . 
high ratio of tube wall to catalyst volume 
was favorable to high capacities per unit 
catalyst volume. These theoretical concly. 
sions were confirmed in the pilot plant teses 
by the increased yields per unit volume of 
catalyst when using small diameter tubes gt 
increasingly higher mass velocities and pre. 
heat temperatures. 

From computations based on the pile 
plant results and interchangeability data ob. 
tained in field and laboratory tests, catalytic 
cracking of hydrocarbons of low molecula 
weight to produce a low heating value “car. 
rier’ gas, and subsequent enrichment of this 
carrier gas with natural gas or propane, js 
shown to be a means of providing base load 
substitutes or peak load supplements for 
utility systems distributing carbureted water 
gas, coke oven-carbureted water gas mixtures. 
natural gas, or manufactured gas-natural gas 
mixtures. Material requirements are listed 


for production of gases of desired composi- 
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View of the New Freedom Gos Kitchen 
that provided the plus value needed to 
put over Foothill Manor, a San Bernor- 
dino (Calif.) housing development, put 
on the market when the new home mor- 
ket was skidding. Merchandise tie-ins 
boosting the kitchens were under the di- 
rection of Owen L. McComas of Souther 
California Gas Co. Seventy-five sales 
were made in the first 10 doys 
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ons, specific gravities, and heating values. 

The work was -onducted by the Institute 
of Gas Technology, Chic ago, under the spon- 
sorship of the American Gas Association, 
with the cooperauion and assistance of the 


philadelphia Electric Co. 


INVESTIGATION OF THE PRESSURE 
LOSSES OF TAKEOFFS FOR EXTENDED. 
PLENUM TYPE AIR CONDITIONING 
SYSTEMS—A report of an investigation 
conducted by the engineering experiment 
station at the University of Illinois in co- 
operation with the AGA and the National 
Warm Air Heating & Air Conditioning As- 
sociation. 

This bulletin is a combined report of two 
separate though closely related research proj: 
ects which had to do with takeoffs for air 
duct systems of the extended-plenum type 
and which were conducted in the mechanical 
engineering laboratory under the terms of 
cooperative agreements berween the engi- 
neering experiment station of the University 
of Illinois and two associations. 

During the first pare of the investigation, 
which was sponsored by the National Warm 
Air Heating & Air Conditioning Associa- 
tion, the objective was to determine shapes 
of takeoff fittings which not only would 
give good performance but also would be 
simple enough in construction to be accepted 


by the industry as standards. 


For this purpose, a 7-in. diameter branch 
duct was connected to a 12-in. by 8-in. ex- 
tended plenum by one of many experimental 
takeofls. Twenty designs of side takeoffs and 
nine designs of top takeoffs were studied 
over a range of air-flow rates and their pres- 
sure losses determined. As a result of this 
part of the investigation, certain sizes and 
shapes of takeoffs were selected as desirable 
standards. 

During the second part of the investiga- 
tion, which was sponsored by the AGA, the 
objectives were (1) to determine the per- 
formance of several sizes of standard side 
and top takeoffs when installed on larger 
extended-plenums than previously used, and 
(2) to study the effect of the relative loca- 
tions of two or more takeoffs on the pres- 
sure losses of individual takeoffs. 

For this purpose, 24-in. by 8-in. and 24- 
in. by 12-in. extended plenums and 7-in., 
8-in., and 9-in. diameter branch ducts, to- 
gether with corresponding standard side and 
top takeoffs, were utilized. 

The pressure losses of all takeoffs were 
found to be a function only of the ratio of 
the velocity in the branch duct to the velocity 
in the plenum just upstream of the takeoff. 

The results also showed that the pressure 
losses of standard takeoffs (recommended 
commercial types) did not depend upon the 
size and shape of the extended plenum. 
Moreover, the performance of a takeoff was 
not affected by the relative locations of other 
takeoffs. 

A practical interpretation of the results, 
as well as pressure-loss curves for design pur- 
poses, has been included. 
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NORMAC 


Couplings, Sleeves 
and Fittings 
for maximum deflection, 


ease of “‘stabbing,”’ complete 
confinement of the rubber! 











So close are “Normac” rubbers 
confined at the gasket tip that possibility of flow is reduced 
almost to “nil.” These couplings, sleeves and fittings .. . 
approved by gas utility men across the country for their 
time-saving features, ease of handling and dependable serv- 
ice .. . are available in a complete range of sizes. Made from 
air furnace malleable iron they provide greater wall thickness 
than pipe on which used. 


NORMAC COUPLINGS are made with 5” centers in all sizes. 
NORMAC SLEEVES are identical in design except that they 
- made with 10” centers. Nuts and gaskets are interchange- 
able. 


Compression-End Service “Tee”—First fitting ol 
this type ever produced with full coupling 
depth and special threads on male end to pre- 
vent dropping into old hand taps when used 
to replace standard threaded fittings. 





Compression-End Service “Ell” — Extra depth 
makes it possible to “‘stab” pipe into stops and 
without measuring, pull back a safe distance to 
allow ultimate deflection eliminating possibility 
of strain against tap in main. 





Compression-End Iron Body Brass Core Service 
Stopcocks—End the necessity of threading on 
the job plus the elimination of the threads them- 
selves—combining all the advantages of NOR- 
MAC COUPLINGS and the best in stopcock 
design. 24%" coupling depth on each end. 





Normac Brass Fittings Developed in 1939 for Use with Copper Tubing—Our 
complete line of brass fittings can be used either on new Jnstallations or where 
copper is run through old steel pipe in large or small openings. The center to 
end dimensions of NORMAC TEES correspond with old malleable iron fittings. 
This feature is extremely important in the use of these fittings in one foot open- 
ings where the tubing must line up with the steel which has been removed. 


Write for the NORMAC CATALOG of Gas Distribution Equipment 


NORTON-McMURRAY MFG. CO. 


122 SOUTH MICHIGAN AVENUE .- - - 


CHICAGO 3, ILLINOIS 


Couplings * Motor Bars * Sleeves * Cocks * Bell Joint Clamps * Service Tees & Elle 
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... increases 
outlet pressure 
automatically 
when load increases. 


».- decreases 
outlet pressure 


automatically 
when load decreases. 
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ISHER 


4IGH PRESSURE 


FOR POUNDS TO 
POUNDS SERVICE 





~ 
! “6 1 3h 


¢ 





The Fisher King Booster is 
an entirely self-contained 
pressure controller. Requires 
no electrical wiring or re- 
mote telephone connections. 
Ie will maintain a constant 
pressure at the low pressure 
point in the distribution 
system regardless of de- 
mand load. 








LOW PRESSURE 


FOR POUNDS TO 
OUNCES SERVICE 








As a district regulator the 
Fisher Time Temperature 
Booster will automatically 
increase the low pressure 
when the temperature drops 
to compensate for the in- 
creased load of residential 
heating. It automatically 
lowers the pressure during 
high temperature periods. 





e FISHER GOVERNOR COMPANY - 
. MARSHALLTOWN, IOWA — 


LEADING THE INDUSTRY IN RESEARCH FOR BETTER GAS 
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ASSOCIATIONS 


Two San Francisco sessions 
planned by PCGA sections 


Two conferences of the Pacific Coast Gas 
Association will be held in San Francisco 
this month on succeeding days. The distribu- 
tion conference, sponsored by V. W. Harper, 
Portland (Ore.) Gas & Coke Co., will be 
held March 9-10; the accident prevention 
conference, sponsored by Milford Springer, 
Southern Counties Gas Co., will start at noon 
on the 10th and run through the afternoon 
of the llth. Both conferences will be held 
at the Fairmont hotel. 





PROOF! 


During the distribution conference, D. J. 
Robinson, Mountain Fuel Supply Co., Sale 
Lake City, will discuss interruptible loads; 
C. H. Webber, Tucson ( Ariz.) Gas, Electric 
Light & Power Co., will speak on plastic 
pipe; and M. C. Nutter, Seattle (Wash.) Gas 
Co., will discuss ways and means of planning 
ahead through personal contacts with the 
city engineer and his personnel. The effect 
of heating loads on distribution pressure will 
be the subject of a panel discussion. George 
Fox, Coast Counties Gas & Electric Co., will 
speak on relief valve on customer meter sets, 
and C. C. Westmoreland and Gordon G. 
Dye, SoCal, will present committee reports 
on street use ordinance and public safety, 


respectively. 





CARBOSEAL ANTI-LEAK 


Trade-Mark 


stops leakage due to dried-out 
fiber packing in bell-and-spigot 


joints. 


Subjects to be covere f the accident 
vention conference include “Safety a 
cedures as Practiced bh, Pipeline Cott 
tors,’ by L. F. Dishman. Pacific Pipelin, 
Construction Co.; “Workmen's Cummhens 
tion and Penalty for Serious and Wilful Mis 
conduct,’ by Milford Springer: "Resnoe. 
sibility of Supervisors Under State Safety 
Orders,’ by A. C. Ba kman, chief of . 
California division of industry safety 
“Psychological Factors in Accidents,” by 
Prof. Edwin E. Ghiselli. | niversity of Cali. 
fornia; “Selling Safety Through Supervisor 
Training,’ by R. E. Donovan, Standard (jj 
of California. A forum on accident preven. 
tion will also be on the agenda. 


Conference and exhibition 
planned by corrosion men 


The 10th annual conference and exhibj. 
tion of the National Association of Corro. 
sion Engineers will be held in Kansas City, 
Mo., this month (March 15-19) in the 
municipal auditorium. More than 80 or. 
ganizations will exhibit their wares. 


Symposia will be held on corrosion prin. 
ciples, nondestructive testing, costs of corro. 
sion, refinery, pipeline coatings, chemic! 
industry, power and communication, «. 
thodic protection, oil and gas production, 
elevated temperature corrosion, and protec. 
tive coatings. 

NACE ofhcers tor the 1954-55 term will 
be installed at the close of the conference. 
Aaron Wachter, Shell Development Co, 
currently vice president, will succeed Wal. 


Proor: The dry jute fiber (mag- 
nified cross-section, top) swells as 
much as 44% when it’s treated with 
CARBOSEAL anti-leak (bottom). In a . 
joint all the fibers swell, openings T. P. May, International Nickel Co.; Jack 
W. Harris, Beaumont Iron Works: and 
Harry R. Brough, Mountain Fuel Supply CG. 


ter F. Rogers as president. F. L. Whitney Jr,, 
Monsanto Chemical Co., is the new vice 
president and Russell A. Brannon has been 
reelected as treasurer. New directors are 


between them close up, and leakage 


stops. 
During the annual banquet, to be held 


, ; : March 17 at the Hotel Muehlebach, Dr. 

CARBOSEAL anti-leak gives lasting results. “e dager 
nr , Irving A. Denison will receive the Willis 

Proor: Distributors of dry gas have used enough CARBOSEAL 
anti-leak to treat 13,000 miles of 3-inch equivalent main. And the first 


joints treated with CarBosEAaL anti-leak—20 years ago—are still tight. 


Rodney Whitney award in recognition of 
his contributions to corrosion science, and 
‘E. H. Dix Jr. will receive the Frank New. 
man Speller award in recognition of his 
CARBOSEAL anti-leak is inexpensive. achievements in corrosion engineering. 

Proor: Cost of CARBOSEAL anti-leak to treat 1 mile of 3-inch 
equivalent main is about $100. Commercial water heater 
campaign gets under way 
CARBOSEAL anti-leak is easy and economical to apply. 

Proor: Prove this for yourself. Write for a copy of our booklet, 
Form 4506 — also. our 16 mm. color-sound movie, “CARBOSEAL 
Anti-Leak,” which we will lend you without charge. 


“Plenty of hot water pays—all ways! 1s 
the theme of the 1954 commercial water 
heater sales campaign sponsored from Febru- 
ary through April by the industrial and 
commercial gas section of the AGA. Hot 
water for dishwashing and sanitary purposes 
in large-volume feeding establishments will 
Carbide and Carbon Chemicals Company 


Division of Union @ranue ond Carbor Lorporation 


be pushed. 

ot Coordinated sales efforts of gas companies, 
das gas water heater manufacturers, and all deal- 
ers will be sought to place economical and 
efficient water heating equipment where it 
, is most needed. Major attention will be de- 
"‘Carboseal” is a registered trade-mark of Union Carbide and Carbon Corporation. 
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oted to checking with large-volume users 
v 
ther their hot water pro- 


to determine wh 
have become outgrown or 


duction facilities 
outmoded. Furth: checks wall be made to 
locate other reasons for hot water deficiency. 

Promotional mali rial for the campaign 
centers around a portfolio of sales helps and 
ideas promotune these appliances while also 
building commer ial gas loads. Portfolio 
contents include mailing pieces for manu- 
facturers, suggest d letters to be sent to deal- 


ers, hotel, restaurant, and institutional feed. 


Sales promotion aid 
~<A available from AGA 


The initial edition of the “1954 Catalog 
of the AGA Sales Promotion Aids” has been 
issued by the promotion bureau of the asso- 
cation. Illustrated are premiums, aw ards, 
and sales literature to stimulate gas promo 


sions for the yeat 

The 32-page catalog should prove a handy 
reference and thought starter for premium 
and giveaway ideas for utilities and dealers 
planning promotions, sales campaigns, cook. 
ing schools, or other sales and public inter- 
est events. It implements all-year-round 
campaigns outlined in “The Gas Industry's 
1954 Sales Promotion Plan Book.” 


AGA receives award for 
technical assistance 


The Foreign Operations Administration 
and the Industrial Technical Assistance Di 
vision have presented the American Gas As 
sxiation with a Certificate of Cooperation 
signed by Harold E. Stassen, who is director 
of foreign operations 

The award is for “furnishing technical 
assistance to the peoples of friendly coun- 
tries’ whose representatives visited AGA 
headquarters in New York, the Cleveland 
laboratories, and member gas utilities 
throughout the country. 


Importance of home service 
brought out at workshop 


The importance of home service in the 
sales promotion programs of gas utilities 
was demonstrated effectively at the annual 
AGA Home Service Workshop held in Co- 
lumbus, Ohio recently. More than 250 home 
service representatives from 31 states, the 
District of Columbia, and four Canadian 
provinces attended. 

Mary E. Huck, general home service di 
rector of the Ohio Fuel Gas Co. and chair 
man of the home service committee, presided 
at the conference and acted as hostess to the 
visiting representatives. Miss Huck opened 
the meeting by pointing out not only the 
how and why of home service departments, 
but also telling the representatives “who” 
could do the best work in promoting sales 
of gas aod gas appliances in the industry. 
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“Better get a quote 
from ECLIPSE” 





...FOR FAST SERVICE ON GAS COCKS 






STANDARD— Eclipse iron body brass core con- 
struction serves better, longer. Individually 
tested at 125 ibs. and guaranteed as to gas- 
tightness, accuracy and alignment of toppings. 










“RETAINED KEY'' — Tamperproof construction 
... Offers in addition the assurance that key 
will not be blown from or pulled out of the body 
even though the lock nut is removed or the tail 
piece snapped off. 









Both types available for immediate, partial shipment, in flat head or lock wing style, 
black or galvanized finish. 






2S 
ee 


STANDARD UNION, with 
standard type, gasket or 
ground joint union. Simplify 
and speed setfing, give maxi- 
mum protection to the meter. 
ALSO AVAILABLE WITH IN- 


SULATED UNION. 
U UNIO SLEEVE UNION, with thread- | 


ed, one-piece sleeve union 

connections ...no gasket re- 

quired. Soundness and accvu- | 
racy guvoranteed. 









COMPRESSION TYPE has 
threadless connection for ‘stab 
fit’ of pipe. Gives maximum 
protection, plus new speed, 
flexibility and low cost meter 
settings. 





All types available with or without integra! gas cock (standard or “retained key") 
in wide range of sizes and styles. 


ECLIPSE FUEL ENGINEERING CO., ROCKFORD, ILLINOIS 
ECLIPSE FUEL ENGINEERING CO. OF CANADA, LTD., TORONTO, ONTARIC 


' 


Eclipse Fuel Engineering Co., 1109 Buchenen $t., i 
GAS METER Rockford, lilinois ! 
COCKS BARS ( ) Please send new Meter Bar Bulletin P-1 





( ) Please send Gas Cock Bulletin P-12 
( ) Please send samples for inspection and test. 


Write today for new 


Eclipse Rigid Meter Bor Bulletin, P-1; Firm Name 
Gas Cock Bulletin, P-172. individve!l —_— 
Address eae 
City | State 





------------- 


















Approximately 60% of the delegates were 
freshmen, attending their first workshop. 


School demonstrations and replacement 
programs for keeping school laboratories 
equipped with modern gas appliances were 
subjects of the first-morning program. Par- 
ticipating were Elizabeth Boyle, Minne- 
apolis Gas Co.; Mrs. Marge Snouffer, Ohio 
Fuel; Mrs. Betty Headley, Savannah Gas Co.; 
Peggy Shaber, Oklahoma Natural Gas Co.,; 
and Barbara Haller, Ohio Fuel Gas. 

Other discussions centered about the Ohio 














aoe 





Fuel Gas Co.'s Gasco Food Institute, a phase 





of the company's dealer cooperation pro- 
gram; club demonstrations; home service 
project symposium; commercial kitchens; the 
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Some of the speokers cot the work shop 
(from left) : Ruth Beard, Ohio State Upj. 
versity; Mrs. Barbara Haller, Marior 
Viall, Dorothy Farrell, Mildred R. Clo 


and Eleanor Morrison 





— 
place of home Sscrvice in promotion: tele. 
phone inquiries 


Purchasing and stores men 
to gather in Atlanta 





Types of buyers, material handling, meth 
ods of taking inventory, systems of inveo. 
tory control, trathc, coordination of purchas. 
ing and stores, and standardization are 
among the topics that will be discussed at the 
national purchasing and stores conference in 
Atlanta, Ga., April 19-21 


Among the speakers lined up by Pat H 
Butler Ir., Washington (D. C.) Gas Light 
Co., who is chairman of the AGA purchas 
ing and stores commiuttee, are E. G. Plow. 
man, United Steel Corp., who will speak on 
“Trafhe’: J. S. Phillips, United Fuel Gas 
Corp., “Working Together’; and R. H. Bus. 
sard, Washington Gas Light, and A. H 
Gannon, Transcontinental Gas Pipe Line 
Co., who will speak on “Inventory Control 

Committee reports will be made on 
standard packaging, reduced purchasing and 
stores costs, inventory taking, storeroom de- 
sign, general vs. special buying, industry. 
wide standards, and recruiting, selection, 
and training of purchasing and stores em- 


ployees 


ASHVE holds annual meet; 
elects Hunter president 


Discussions ranging in interest trom auto 
mobile air conditioning to the availability 
and utilization of solar energy for heating 
were on the agenda at the 60th annual meet: 
ing of the American Society of Heating & 
Ventilating Engineers, held in Houstoo tt 
cently. 

The new ASHVE president is Louis N 
Hunter, vice president of research and a di- 
rector of the National Radiator Co. Joho E. 
Haines, Minneapolis-Honeywell Regulator 
Co., is 1st vice president; John W. James, 
McDonnell & Miller Inc., 2nd vice pres 
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deat; E. R. Quec 
lege, treasurer. 
For digests of son 
see page 66. 


1¢ of the ASHVE papers, 


w. M. Riach Jr. heads 
Midwest industrial group 


William M. Riach Ir., the Peoples Gas 
Light & Coke Co., Chicago, was elected 
chairman of the Midwest Industrial Gas 
Council when the group held its annual 
meeting in January. John C. Gurche, Pan- 
handle Eastern Pipeline Co., Detroit, is vice 
chairman and Grover C. Lewis, Public Serv- 
ice Co. of Northern Illinois, Bellwood, is 
secretary -treasurer. 

The spring meeting of the council will be 


held at the Faust hotel in Rockford, Ill., on 
May 20-21. 


Midwest gasmen to 
gather in Des Moines 


The 49th annual convention and meeting 
of the Mid-West Gas Association, scheduled 
for March 15-17 at the Hotel Fort Des 
Moines, Des Moines, lowa, promises to be 
ene of outstanding interest. 

Among speakers, the association has on its 
program AGA President Earl H. Eacker, 
AGA Lab Director Edwin L. Hall, GAMA 
President Sheldon Coleman, and M. L. Trot- 
ter, president of the Liquetied Petroleum 
Gas Association. 

In addition, Fred C. Danforth, of Central 
Surveys Inc., will speak on “Market Survey 
in Connection with the Gas Industry Devel- 
opment Program’; William Henderson, of 
Mueller Co., on “Safety As I See It’; and 
William Hertz, of the Minneapolis Star and 
Tribune, on “Development of the Williston 
basin.” 


Five-day meeting planned 
by New York safety council 


Five days of conferences, aimed at reduc- 
ing this country’s annual accident toll of 
95,000 deaths, nearly 10 million injuries, 
and an economic loss of $8.7 billion, will 
get under way April 15 at the Hotel Statler 
in New York. 


Ten thousand safety experts are expected 
to attend the convention, which will have 
57 meetings, covering virtually all fields of 
industrial, highway, home, school, and pub- 
lic safety 


Association notes 


The Gas Conditioning Conference for 
1954 (formerly the Gas Hydrate Control 
Conference) will be held at the Extension 
Study Center on the North campus of the 
University of Oklahoma on March 16-17. 
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James E. Pew, manager of the natural gas 
and natural gasoline department of Sun Oil 
Co., has been elected chairman of the Na- 
tional Committee for L. P. Gas Promotion, 
succeeding Lee A. Brand, Empire Stove Co., 
who has held the post since 1950. K. R. D. 
Wolfe, Fisher Governor Co., is chairman of 
the newly constituted executive committee, 
and H. Carl Sorby, Geo. D. Roper Corp., 
has been named to the promotional council 
as a GAMA representative. 


Among 4 limited number of printed 
pieces to be cited by a jury of graphic arts 
experts as Outstanding in its classification 
was the AGA’s annual report for 1952, which 








-: 


won an Award of Special Merit from the 
New York Employing Printers Association. 
The report was on display at a recent Ex- 
hibition of Printing in New York, as were 
the AGA booklets, “A Public Relations Pro- 
gram tor the Gas Industry” and “Market 
Research.” 


James F. Daly, assistant controller of 
Long Island Lighting Co., Garden City, 
N. Y., has been elected assistant treasurer of 
the AGA. Active in association affairs for 
many years, Mr. Daly has served on several 
committees, including general accounting, 
accounting employee relations, and account- 


ing development service. 


Thermac NOW offers 
you these a products 








APPLIANCE REGULATOR GAS SHUT-OFF VALVE 


Here's the famous Thermac “T” 
Series Regulator used on mil- 
lions of gas appliances. Use it 
now in conjunction with the 
THERMAC Main Gas Shut-Off 
Valve. 

Lower cost per BTU 
capacity 

Greater BTU capacity 

per size 

Small octangle body easy 
to install 


© Greater diaphragm sealing 


area prevents leaks 














Costs considerably less yet it is 
2 to 3 times stronger and greater 
in capacity than ordinary gas 
control valves. This new Ther. 
mac valve, made of special high 
tensile aluminum alloy lon 
proved in aircraft practice wont 
gall or stick. Valve rotor is 
treated with a hard facing and 
special long life lubricant. Pilot 
gas take-off may be provided on 
either side. 

Appliance manufacturers are in- 


vited to request samples and 
quantity prices. 


Use Thermac Regulators and Shut-Off Valves 
together for greater economy. 





800 EAST 108TH STREET 
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© LOS ANGELES 59, CALIFORMIA 
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Current Reading 





FORMULAS FOR SELECTING PIPLINE 
DIAMETER FOR MINIMUM INVEST. 
MENT — By George F. Downs Jr. and 
George R. Tait. This paper discusses the 
derivation and use of tormulas which, when 
solved, give the size of pipeline required for 
transporting given quantities of liquid petro- 
leum products at minimum investment. The 
formulas take into account the cost of the 
pipeline, the cost of pumping equipment, 
and the quantity and physical properties of 
the fluid to be handled. These variables are 
expressed as a function of pipe diameter so 
that, when proper values are assigned to 


them, the optimum size of pipe for minimum 
investment may be determined. 

Alignment charts or monograms are in- 
cluded to aid in the solution of two of the 
formulas. This paper briefly discusses some 
of the pipeline flow formulas now in use. 
Examples are given of several typical solu- 
tions. Generalized cost information also is 
illustrated. 

For additional information write the 
American Petroleum Institute, 50 West 50th 
St... New York. 


HOT MACHINING OF METALS—Infor- 
mation Letter No. 57, prepared by J. H. 
Osterndorf, Brooklyn (N. Y.) Union Gas 
Co., for the AGA metals committee. 









The committee belli. 
icves that Utility 
Ras 


is the heating me. 
ung. which is sti]| 

However. flame 
nd acetylene, has 
Since other Rases 


SUCCESS, the com 

mittee believed it advisable to ; ' 
. air tO issue the ; 

in- 


has not yet been applied 
dium for hot spot machi: 
in the experimental sta, 
heating, using oxygen 
been used successfully 
might be used with equ 


formation, meager as it is. No information 

on the subject was available from Bas equi 

ment manufacturers consulted. 4 
The letter is available from the AGA, 42 


Lexington Ave., New York 17. 


A STUDY OF MORE EFFECTIVE ygp 
OF SECONDARY AIR TO SUPPORT 


ATMOSPHERIC GAS BURNER FLAMES 
and A REVIEW OF LITERATURE ON 
THE RESULTS OBTAINED By MIXING 
VARYING AMOUNTS OF OIL WITH 
INDUSTRIAL GASES BEFORE COMBUS. 
TION AT ELEVATED TI MPERATURES 
—Both studies were sponsored by AGA 








vou 4227 







FOR THE FAST, 
EASY AND 
Seo] tel iia .vs 
COATING OF FIELD 
JOINTS, GAS SERVICE 
FITTINGS AND 
MECHANICAL 
COUPLINGS 


research committees as PAR activities 
The first, Laboratories Research Report 
No. 1204, summarizes the findings to date 





and the exploratory methods used in the 










investigation. Data are developed which re. 
late required secondary aeration for satisfac. 
tory combustion to such factors as input rate, 
primary aeration, burner design, and direc. 
ing of secondary air into burner flame by 





means of baffle plates and secondary air pas- 





Sageways. 






The second report presents an analysis and 
review of available literature of the facts 





affecting the heating of steel for forging in 





furnaces fired with gas-oil mixtures. 









of Copies of these reports are available for 


PROTECTO WRAP is a hot applied protective 
coating in roll form for field joints on mill or 
yardcoated pipe, fittings, couplings and other 
metal surfaces exposed to above and below ground 
corrosion. 

PROTECTO WRAP consists of a plasticized 
coal tar or asphalt enamel, of the types used for 
pipeline coating, saturated into a glass fabric that 
acts as a carrier and reinforcement for the enamel. 
PROTECTO WRAP is interwoven with a paper 
separator that insures even distribution of the 
coating as well as easy unwinding, regardless of 
temperature. The material is used to coat mteal 
surfaces where the quality of hot applied rein- 
forced bituminous coating is desired. 

PROTECTO WRAP is available in 2, 4 and 6 
inch widths, fifty feet in length; and in 18 and 
24 inch widths, 30 feet in length. 

Our sales representatives are available to demon- 
strate this material and method. Address your 14 
orders or inquiries to our nearest sales office or to 


PO. Box 82, Englewood, Colorado 


1406 JEFFERSON AVENUE, HOUSTON, TEXAS 

212 PRUDENTIAL BUILDING, PASADENA, CALIFORNIA 
822 THOMPSON BUILDING, TULSA, OKLAHOMA 

P. O. BOX 33, KENILWORTH, NEW JERSEY 

ROOM 800, 20 E. JACKSON BLVD., CHICAGO, ILLINOIS 


See a ae ROE WT AX. wt Aneel 


he 


PROTECTO WRAP COMPANY 
ENGLEWOOD, COLORADO 


IM eee. 2 YR Lae 





75 cents each from the AGA, 420 Lexington 
Ave., New York, or the AGA Laboratories, 
1032 E. 62nd St., Cleveland 









NATURAL GAS IN THE PACIFIC 
NORTHWEST—This source book by Wil- 
liam lulo is the most recent publication of 






the Bureau of Economic and Business Re. 





search at the University of Washington. It 





contains material on the potential markets 
that lie in the Pacific Northwest when nat 






ural gas arrives. 





A partial liste of chapter heads includes 
history and development of the natural gas 
industry; utilization of natural gas by com- 







mercial, domestic, and industrial users; the 





energy use pattern of the Pacitic Northwest; 






and markets for natural gas in the area. 







The 110-page, paper-bound book contains 





figures and 43 tables and is available 






from the State College of Washington, Pull. 





man, tor $2.50 
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E. F. Schmidt C. L. May 


Lone Star Gas 


Lone Star Gas Co., Dallas, has elected the 
following in a recent board action: Vice 
Presidents ELMER fF. SCHMIDT and CHESTER 
L. MAY, senior vice presidents; L. T. Por- 
TER, assistant to the president, executive vice 
president and new board member; MAR. 
SHALL NEWCOMB, general counsel and mem- 
ber of the board, became a vice president. 
Other new vice presidents are: JULIAN L. 
FOSTER, superintendent of transmissions, E. 
A. BROWN, manager of exploration and gas 
supply; M. L. BIRD, operating manager of 
the general division of distribution, W. F. 
WRIGHT, general manager of the Dallas divi- 
sion of distribution, and JOE C. DARROW, 
general manager of the Fort Worth division 
of distribution. TOM G. CRoOss has been ap- 
pointed manager of the companys tax de- 
partment to succeed M. A. TRACY, who re- 
tired Dec. 31. He will be assisted by M. L. 
CLARK, FRANK E. WIkSES, C. J. COLLIER, 
and B. L. CALDWELL. 


y 


f 


M. Newcomb L. T. Potter 
Lone Star Gas 





Mueller Co., Decatur, Ill., has announced 
the following changes: W. R. AUGUSTINE 
is central sales manager, a newly created 
position. ROBERT H. GAMBLE succeeds him 
as sales representative in eastern Michigan. 
A. D. PARKS, now southeast sales manager, 
is succeeded as sales representative in Dela- 
ware, Maryland, southern Pennsylvania, east- 
ern Virginia, and Washington, D. C., by 
RICHARD C. SPONSLER, who is succeeded in 
western Pennsylvania by FRANCIS X. UHL. 
G. A. SMITH succeeds GEORGE WHITE, who 
is retiring, as sales representative in south- 
ern Illinois. ROBERT T. WHITEHEAD, who 
iS Fetiring, is succeeded by ROBERT B. HER- 
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RIN in Missouri. RAY E. DE WEESE suc- 
ceeds FLOYD V. JOHNSON in Tennessee, and 
ROBERT J. COPE takes over in Kentucky. 


NETH B. GERRISH as director of sales and 
SIDNEY H. WILSON sales manager for the 
company's new Mills Plastic Pipe division, 
New York. The company has also appointed 
GERARD C. HELDRICH manager of the plas- 
tic bottle and plastic pipe plant in Chicago. 


and educator, has been appointed to the 
board of trustees of Battelle Memorial Insti- 
tute, Columbus, Ohio. He is head of the 


University of Illinois’ department ot chem 
istry and chemical engineering and has done 
considerable research on stereochemistry and 
natural products 


Continental Can Co. has named KEN- | 
Arkansas Louisiana Gas Co. has merged 


the industrial sales department of its pipeline 
and distribution systems and named WII 

LIAM S. HYDE as senior industrial engineer 
of the new department. Other changes in 
clude reclassification of A. F. BURNS as chiet 
industrial and commercial sales engineer, 
northern division, Little Rock; R. M. SCOG 
GINS as chief industrial and commercial sales 


DR. ROGER ADAMS. well known chemist 


engineer, southern division, Shreveport; also, 
DaAvip C. DANIEL as industrial engineer, 


Leading Gas Utilities Co 
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—_— LEAK-PROOF 
SEALING COMPOUND FOR: 


@ All Threaded Connections... 
© Cast Iron Pipe Fittings... 
© Pressures to 6000 p.s.i. 


Where protection against hazardous leaks and consequent danger to 
persons and property is essential, “John Crane’”’ Plastic Lead Seal pro- 
vides positive, permanent sealing insurance. That is because PLS never 
won't crack when temperature changes cause expansion and 
contraction . .. and is unaffected by gases, corrosives, petroleum prod- 
ucts and most acids. Maintenance-wise, PLS acts as a metallic lubricant 
and allows joints to be easily broken—even after years of service. 


hardens... 


Test-prove PLS at our expense. 
Send for a generous free sample. 


Crane Packing Co., 1805 Belle Plaine Ave., Chicago 13, Illinois 


Ww 





* Names On Request 


CRANE PACKING COMPANY 





91 
























northern division; and HERBERT S. NORTON 
as industrial engineer, southern division. 


A. S. CORSON, formerly comptroller, has 
been elected vice president in charge of 
finance and accounting, succeeding EDWARD 
PORTER, who was named senior vice presi- 
dent of the Philadelphia (Pa.) Electric Co. 


In a major realignment of its engineering 
organization that consolidates related engi- 
neering activities in a new technical oper- 
ations department, the Pittsburgh Group 
companies of Columbia Gas System have 
announced the following changes: H. R 
WEITZEL, former superintendent of com 


pressor stations, heads the new department; 
J. A. LOUDON is chief civil engineer; D. K. 
RUTH, communications engineer; R. L. 
WELCH, supervisor of gas measurement; 
H. W. Goopricu, ofhce manager. A. B. 
LAUDERBAUGH, head of the engineering de- 
partment, has as his aides C. B. HEIST, se- 
nior gas engineer, and F. E. COSTANZO, cor- 
rosion engineer. G. G. DORMER is assistant 
superintendent of compressor stations; N. P. 
PEIFER is transmission corrosion engineer 
and P. N. KUZMICH is distribution corrosion 
engineer. 


GEORGE W. STEVENSON has been pro- 


moted to manager of west coast operations 


WEBSTER ROTONETIC 











DUAL FUEL FIRING BURNER 


Sizes from 75 to 300 horsepower. 
Minimum gas pressure requirements. 
Low installation costs. 

Maximum efficiencies on BOTH gas 
and oil. 

Minimum base height requirements 
Utilizes all grades of fuel oil. 
Extremely low noise level. 

Approved electronic combustion safe- 
guard system. 

Simpler changeover than ever before 
One hundred per cent forced draft. 

e Completely assembled, piped, wired 
and tested. 


° Trademark 








WRITE FOR LITERATURE 


Listed by Underwriters’ Laboratories, Inc. 


These and many other outstanding fea- 
tures combine to provide the same de- 
pendable high quality performance as the 
WEBSTER DYNETIC gas burner. Neither 
fuel must suffer if the WEBSTER ROTO- 
NETIC is used. With integral pumps, in- 
tegral oil preheaters for heavy oils, pat- 
ented oil burner ‘‘flame-shaping”’ vanes, 
and full modulating or optional high-low 
control, the WEBSTER ROTONETIC is 
designed to provide long lasting customer 
satisfaction the year around. 

It is furnished with a precast refrac- 
tory front as an integral part of the burn- 
er assembly. The installer need only finish 
the furnace wall on each side and above 
the burner. 


The WEBSTER ENGINEERING COMPANY 


TULSA, OKLAHOMA 


Division of SURFACE COMBUSTION CORPORATION, Toledo, Ohio 







































G. W. Stevenson D. Cc. 


American Meter 


for American Meter Co., where he will be 
in charge of the company’s factories in San 
Francisco, Los Angeles, and Alhambra, and 
all of the company’s activities in Washing. 
ton, Oregon, California, Nevada, and Agi, 
zona. Mr. Stevenson, with the COMpany for 
26 years, was tormerly general Manager of 
the Los Angeles factory 


DONALD C. HOLTZ has been promoted 
manager of the Nebraska City factory of the 
American Meter Co. He was formerly man. 
ager of the Dallas plant 


HOWARD A. PRAEGER, who has become 
assistant advertising manager of the Ne» 
York State Electric & Gas Corp., Bingham. 
ton, has been succeeded as advertising mang. 
ger of Brooklyn (N. Y.) Union Gas Co. by 
FREDERIC H. J. RIDER, who was formerly 
assistant manager of the publicity and ad. 


vertising department 






Pacific Gas & Electric Co., San Francisgo, 
has promoted HARRY A. LEE to San Frap. 
cisco division manager, succeeding GROVER 
S. TRACY. who has retired. W. L. Grem 
commercial manager of the company’s Sacra. 
mento division, takes over as commercial 
manager of the San Francisco division, Mr 
Lees former position 

GORDON W. BEACHY has been appointed 


Sacramento division manager 


FREEMAN STRICKLAND has been elected 
to the board ot directors of the Atlant 
(Ga.) Gas Light Co 


Lowell (Mass.) Gas Co. announces the 
following appointments: F. L. PUTNAM 
chairman of the board of directors, and 
HARRY ]. PATTERSON, a 25-year man with 
Lowell, president and director of the com 
pany. Mr. Putnam is president of F. Lb 
Purnam & Co. Inc., investment bankers. 











F. L. Putnam H. J. Patterson 
Lowell Gas Co. 
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C. Holts 


G W. EVANS, * merly vice president and 
anager, has succeeded M. F. GILL 
f Kansas Gas & Electric Co. 
us chairman of the 


general m 
as president 0 
Mr. Gill will remain | 7 
board and and chiet executive officer. 


Equitable Gas Co., Pittsburgh, has pro- 
moted J. FRANK SKIDMORE, transmission 
engineer, to assistant to the general manager, 
and CHARLES M RUTTER, corrosion engi- 


neer, tO chief corrosion engineer. 


FRANK A. BURNS has been promoted to 
the post of public relations representative at 


pointed assistant manager of Norwood Gas 


Co. 


American Car & Foundry Co., New York, 
has appointed CHARLES C. GALLICANO as- 
sistant to the president. The following 
changes were made in the western sales 
area: JOHN H. VAN Moss, sales consultant 
with headquarters in Chicago; ELLSWORTH 
B. CARPENTER, sales manager at St. Louis, 
and JOHN E. ANGST, district sales manager 
at Chicago. 


The Mississippi Valley Gas Co. has an- 





V. M. MARQUIS has been promoted to vice 
president and assistant to the president of 
American Gas & Electric Service Corp. 5S 
N. FIALA has been named chiet engineer 


Latest promotions at Le Roi Co.'s Milwau- 
kee Works include: LoUIS DONDERO, assist- 
ant works manager; RALPH L. BREZINSKI, 
production manager; ROBERT D. ANDER- 
SON, assistant production manager; and 
JAMES HARWOOD, sales engineer, Transco 
division. 


United States Pipe and Foundry Co. has 







> he will be Fairless Works of the United States Steel nounced the promotion of HAROLD E. JAMES established a Los Angeles ofhce in charge of 
: , a : ; , ; , , , . 
OFIES in Sap Corp. He has been director of public rela- as Jackson district distribution superinten- GEORGE J. BoGs, formerly of the Chicago 
hambra, and tions in the Pacific-Southwest district in Los dent. He succeeds the late D. H. CRAWFORD. office. He will be succeeded by L. C. Kru.- 
2 Washin 
& | 
n2ecies. 

la, and Ari, me 
0 | ’ 
Pea MARY ELLEN JONES has joined the Santa 
a Barbara (Calif. ) division of Southern Coua.- 

ties Gas Co. as home service director. 
Promoted to 
tory Of the HAROLD R. ZEAMER, formerly of the 
‘merly map. Philadelphia Gas Works, has joined the 

Richmond Radiator Co., Metuchen, N. ]., 

as manager of the company’s Philadelphia 
has become sales office, succeeding NORMAN ROWEN, 
f the New who has resigned. 
’ Bingham. 
ISIN Mana. Upon his release from the U. S. Navy re- 
Gas Co. by cently, D. C. MCDERMAND rejoined the sales 
as formerly staff of the home appliance division of Ham- 
ity and ad. ilton Manufacturing Co., Two Rivers, Wis ODORIZER 

; Frep A. KAISER is the new executive vice UNIT 

] “TANCISCO, . , , ce ’ if. se se 
Sen Oe — a —— : we Anson a Type “MP 
-~ Michigan Stove Co., succeeding INDELL nena ' 
8 GROVER L. SMITH, who has retired. Mr. Kaiser has Odorization Unit has “ 
L. GRem | : 4 § the « — designed to provide a com- 
wafatee _ a vice president of the company since plete odorization setup which 
commercial 1948. is easily installed. This odorizer 


vision, Mr 





D. M. KELLOUGH has been appointed 
merchandising manager of the Equitable Gas 


utilizes the Patented Peerless 
principle of liquid odorant 
injection. 

















| apporaies Co., Pittsburgh, in charge of the company’s 
base load merchandising operations. 
~~ Panalarm Products Inc., Chicago, has ) A ESE ADVANTAGES ne 27 
named HOWARD W. HUDSON vice president LOOK AT. TH 
in charge of the company’s engineering and 
ounces the production activities. 
PUTNAM | e Accurate proportioning of odorant into line. 
ctors, and Servel Inc., Evansville, Ind., announces the e Safety tank built in. Cannot flood. 
men ofl following appointments: H. R. NIELSEN, e Leakage is eliminated since all welded piping 
i the com- manager of the air conditioning division: and packless valves are used. 
of EL NEAL E. SCHUMAN, field sales manager: e It occupies a minimum of space. 
nkers. ROBERT R. CLARKE, district sales manager, Only one foundation needed. 


Houston area; C. A. STOCKHOFFP, district 
sales manager, St. Louis territory; and 
ALLEN E. APPLE has been placed in charge 


e A minimum of piping is required 


for installation. 


@ installation time is reduced. 


e Maintaining odorizer is quite simple. 


of the company’s personnel departments. Odorizer mechanism easily accessible 


7 x 
ye ile 


YS (BPs 
ys 


PEERLESS MANUFACTURING §CO. 


rr. 0O.8OoOn F103 DALLAS TER AS *. 
SP PRESENT ATIVES t~ All PRINCIPAL cirees 


Peerless Type “MP Odorizers hove 
mony more ovistending advantages, 
oll engineered to give you the most 
eccurate odorizer available. 


The gas division of New England Electric 
System announces the following personnel 
changes: Wachusett Gas Co.: WILDER 
MOoRE, manager, and ROBERT E. MAGUIRE, 
superintendent. North Shore Gas Co.: 
ERNEST A. BULPETT, assistant manager of 
sales activities; LEROY S. MOorRE, local 
manager; and JOHN J. LANGAN, executive 
assistant. MALCOLM C. MACAULEY was ap- 


e 
oO 






Oteseean 
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PEAK SHAVER 





» 





BY 


e e! 





This packaged propane plant de- 
signed, engineered and built by 
Draketown, provides a com- 
pletely interchangeable fuel for 
natural gas. 


Draketown can design and build 
one for you, within your budget, 
to take over all or part of your 
load at the turn of a valve. 


STANDBY 
AUGMENTATION 
100% TOWN OR PLANT SUPPLY 


Serving utility and industry for over thirty years 
DRAKE & LOWNSEND 


Consulting» Design . ing neering* Construction 


WEST 42ND STREET « NEW YORK 36,N.7 








ANE P> WORLD’S BEST 
: SMALL 
Mic = TRENCHER 


= LOWEST COST 
TRENCHING FOR 
PUBLIC UTILITY WORK 
















Manufactured 
nder 
Patents Pending 


Digs 3” to 6” 


Trenches Any Depth to 36” 


For low-cost general light trenching. Self- 
contained, operates under its own pease. Digs 
i 





clean, even trenches to 36” depth. ghtweight, 
mobile, low operating and maintenance costs. 
Easily transported from job to job. Several models. 


PROVEN IN ALL SOILS 
DITCH-WITCH TRENCHERS pay 


for themselves in a few days. 
Write for Illustrated Literature 


THE CHARLES MACHINE WORKS 


626 B STREET «+ PERRY, OKLAHOMA 















UNIVERSA 


INSULATED 
METER NUTS 





QUICK INSTALLATION! 
POSITIVE INSULATION! 
LABOR SAVING! 


Gas never touches nylon liner... gasket holds 
pressure. installation in less than five minutes 
with no repiping required. Sizes for all iron or 
tin meters with swivels ‘2° to 2° pipe sizes, 
inclusive. Write for bulletin 522. 


LWTVBRS 


731 WEST DAVIS STREET + DALLAS &, TEXAS 





WARRENGAS 


, A LIQUEFIED PETROLEUM 
: GAS OF HIGHEST QUALITY 


‘WARREN 


PETROLEUM CORPORATION 
LIQUEFIED PETROLEUM GAS DIVISION 


TULSA, OKLAHOMA 


SALES OFFICES: 


FORT WORTH, TEXAS 
HOUSTON, TEXAS 
LOUISVILLE, KENTUCKY 
MADISON, WISCONSIN 
MIDLAND, TEXAS 
LS eee 
ST. LOUIS, MISSOURI 
MEW YORK, MEW YORK 
OMAHA, MEBRASKA 
COLUMBIA, SOUTH CAROLINA 





SEN. ROBERT N. PARK | 
agent at the company : 
J. PERRY EMERSON he. 


rthwestern sales 
othce in Seattle 


the new Svwr 
N. Y., office, and Bunn AMIS ae 
. n 


named sales representati. 

























at Houston. 


The following new ; 
; Néhagement POSts j 
In 


been announced 
by Rockwell Manufacturine Co. WILuiam 


T. KIEHL JR., assistant to 
president, and succeedin 


western Pennsylvania hav 


the executive Vice 

him as general 
manager is W. M. CONNor Formerly Pro- 
duction manager at DuBois, EARL HUDSON 
has been named assistant cenera! Manager of 
that division. 


Ebasco Services Inc , New York, has ap- 
pointed W. H. MCINNIS as manager, and M. 
(>. KENNEDY as assistant manager of the 
company’s sales marketing and public rela. 


tions department 


Northern States Power Co., Minneapolis 
has elected JOSEPH A. BUSCH to a vice presi- 
dency and PAUL D. AUSTIN to assistane to 


the vice president in charge of sales. 


HENRY G. EISEMANN, vice presiden: and 
treasurer of Seaman & Eisemann Inc.. has 
been elected a director of Long Island Light. 
ing Co., Mineola, N. Y., to succeed the late 
COL. CHARLES G. BLAKESLE! 





T. H. Jefters R. W. Campbell 
Robertshaw National 
Pipe Coatings 


THOMAS H. JEFFERS, tormerly chiet en- 
gineer, has been promoted to assistant gen- 
eral manager of the Anaheim ( Calif.) div 
sion, Robertshaw-Fulton Controls Co. and 


elected assistant vice president. 


Transfers 


The appointment of R. W. (DOC) CAMP. 
BELL as general sales manager of National 
Pipe Coatings Inc., Huntington Park, Calit., 
has been announced by President Raleigh P. 
Nelson. Mr. Campbell has been widely 
known in the gas industry for the past 50 


years. 


EDWIN B. FREDERICK has joined the Jant- 
trol domestic-commercial division of Surtace 
Combustion Corp., Toledo, as sales represen- 
tative in the central Jersey territory, Oper 


ating out of New York 


Honors 


CARROLL C. PIKE, comptroller of Wash- 
ington (D. C.) Gas Light Co., has been ap 


pointed chairman of the registration com 
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tern Spring Conference of 


mittee for the i 
inscurute of America. 


the Controllers 


fF MARION BANKS, president and gen- 
eral manage 
Los Angeles, 
of the Los Ang 


has been elected vice president 
les Chamber of Commerce. 


EUGENE J. HoupRY has been presented 
with the John scott Medal Award by the 
hoard of directors ot City Trusts in the 
Philadelphia Engineers Club in recognition 
of his achievements in the catalytic cracking 
of petroleum. He ts the founder of Houdry 
Process Corp., Philadelphia. 


NORMAN R. SUTHERLAND, vice president 
and general manager of the Pacific Gas & 
Electric Co., San Francisco, has been elected 
a director of the California State Chamber 


of Commerce 


HOWARD F. MOORE, vice president of the 
Republic Light, Heat & Power Co., has been 
elected a director of the State Bank of Ken- 
more, Buftalo, N. ¥ 


ALBERT S. CORSON, vice president of 
Philadelphia (Pa.) Electric Co., has been 
elected to the board of directors of the Provi- 
dent Trust Co., Philadelphia. 


Deaths 


JOHN L. CONOVER, retired general com- 
mercial manager of Public Service Electric & 
Gas Co., Newark, N. J., died in January at 
the age of 74. In 1930, he received the 
American Gas Association's Charles A. Mun- 
roe award for the “most outstanding contri- 
bution during the year in the general interest 
of the gas industry” for his accomplishments 
in the held of machine accounting. He re- 
tired from Public Service in 1949 after more 
than 41 years of service 


JOHN R. FARMER, 55, controller of the 
Central Hudson Gas and Electric Corp., 
Poughkeepsie, N. Y., died recently. He had 
been associated with the corporation for 34 
years. 


A. J. BIARD, who retired Jan. 1 as assist- 
ant secretary-treasurer of the Texas distribu- 
tion division of United Gas Corp., Houston, 
died recently. He had been ill only a few 
days. 


HAROLD L. MASTEN, 57. who has been 
associated with Central Hudson Gas and 
Electric Corp., Poughkeepsie, N. Y., for 24 
years, died recently. 


RALPH A. CAYLOR, 60, Janitrol division 
district manager of Surface Combustion 
Corp. in Indianapolis, Ind., died Jan. 10 
after an extended illness. 


HARRY B. HART, chief engineer of the 
Michigan Consolidated Gas Co., died recent- 
ly in London, Ontario. 
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itthern California Gas Co.. 


TOM GIBBONS, director of advertising 
and sales promotion, Coleman Co., Wichita, 
Kan., died recently at the age of 40 as the 
result of injuries suffered from an automo- 
bile accident. 


OLIVER H. SMITH, 64, associate manager 
of gas production activities of the Consolli- 
dated Edison Co., New York, died late in 
January of a heart attack. 


CHARLES J. RAMSBURG, retired senior 
vice president of the Koppers Co., Pirts- 
burgh, who was‘a pioneer in the develop- 
ment of by-products from coal and gas, died 
recently at the age of 76. 


JAMES A. WARD, president of the Cali 
tornia-Pacific Utilities Co., San Francisco 
died last month after a long illness. He was 
’4 years old. Mr. Ward organized the Re 
public Service Power Co. in 1930, which was 
reorganized as California-Pacific in 1938 


D. BIRNEY STOKES, who retired as vice 
president in charge of sales tor the United 
States Pipe and Foundry Co. in 1952, died 
recently. He had been with the Birming 


ham, Ala., firm since 1910. 


B. F. BRAHENEY, 61, president of North 
ern States Power Co., died early in January 
tollowing an illness of several months. 





SET, 


REYNOLDS LOW PRESSURE REGULATORS 


















PIPE SIZES: 
4" to 8” 
4" to 3” with screw connections 
3” to 8” with flange connections 


REPRESENTATIVES : 


H. D. “Mike” Mevuffels 

423 Dwight Building 

Kansas City, Missouri 
Seidenglanz & Co. 

2nd Unit, Santa Fe Building 
Dallas, Texas 

Eastern Appliance Company 
281 Vassar Street 
Cambridge, Massachusetts 
Waldo S. Hull 


258 Lee Circle 
Bryn Mowr, Pennsylvania 


ANDERSON, 


Reynolds Low Pressure Reg- 
ulators guarantee steady, 
constant, unvarying outlet 
pressure even though the 
volume varies and inlet 
pressure fluctuates. Pre- 
cision built and delicately 
balanced for accurate per- 
formance on low pressure 
installations, the units illu- 
strated are backed by fac- 
tory tests over a wide range 
of operating conditions. 
Reynolds Low Pressure Reg- 
ulators are economical and 
safe. Our Engineering De- 
partment is at your service. 


ING 
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The Agra Flange 
Insulation Tester 


Price 
$22.50 
F.O.B. 
Tulsa, 


Okla. 
* 





A simple device for cathodic protec- 
tion work designed particularly for 
personnel installing insulating 
flanges, swivels, Dressers, etc., so that 
insulating joints can be left insulating 
by installer. Uses continuity lamp and 
compass. Works in manifolds. Uses 
standard flashlight cells not fur- 
nished. 


Agra Instrument Company 
6517 E. 6th Street * Tulsa, Okla. 


DISTRIBUTED BY 


Cathodic Protection Service 
Canadian Protective Coatings Limited 
Marshall Hyde 


The Vanode Company 


























_ NetencenmeeetN 


NORWALK’'S 
METER 
COP- 


Gives 


Two Way Protection... 


When 
Gas Boosters 
Are Used 





® Eliminates Suction Hazards. 
© Stops Back Pressure. 


The lower valve prevents suction 
from going beyond valve. 

The upper valve prevents any 
back pressure from entering gas 
line. 


Both valves are soft seated for 
positive shut off. 


Sizes from V2" to 6"’. 


Send for Bulletin No. 4000 


NORWALK VALVE COMPANY 
South Norwalk, Connecticut 
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THERE’S NO SEAL LIKE 
RECTORSEAL 





for e high quality 
e low price 








e service 


ee sealing 


lise Rectorseal #2 on threaded connec- 
tions in service lines, meter loops, ap- 
pliance connections, swing joints, and 
all others on lines carrying natural or 
manufactured gas. It holds odorants, too! 
Compare Rectorseal #2 quality and price 
with any other thread compound, and 
you'll see why so many utilities are 
changing to this dependable, positive, 
economical, leak-proof thread sealing 
compound. 

Your supply house has it or can get it 
for you. 

We will send you a generous sample 
free. Write for it today. 


RECTORSEAL, Dept. “’B”’ 
2215 Commerce St. 


ECTORSEAL# 2 


MAKING THE GAS INDUSTRY SAFER 





Put new life into your entire sales pro- 
gram. Put friendly Handy Flame to work 
in your ads, displays, direct mail, TV 


and radio programs, home service activi- 
ties, novelties, etc. Now used by 36 gas 
companies. Complete utility service one- 
half cent per customer per year. $25 
minimum. Satisfaction guaranteed. Write 
for details and free idea file. Handy Flame 
Service, P. O. Box 302, Indianapolis 6, 
Ind. 


Houston 2, Texas 















New 
Products 


and Trade 
Shia haa: 





To secure further information on pro- 
ducts or new literature, simply fll out 
the coupon on page 100 and mail. in. 
dicating by number the information 
or literature needed. 











1 Pressure Pickup 


Consolidated Engineering Corp.'s new 
electrical resistance type pressure pickup pro- 
vides immediate response to pressure changes 
where rapid pressure transients occur. Avail- 
able in gauge, absolute, and differential 
models, it may be used for either liquid or 
gaseous measurement. 

Since either a.c. or d.c. may be used for 
excitation of the internal bridge, these pick- 
ups can be used in a wide variety of control- 
ing, indicating, recording, and telemetering 
applications. Temperature compensation in- 
sures accurate and reliable performance from 

-65° to 250 F. 


Consolidated Engineering Corp. 


2 Home Incinerator 


A new dual-action 
home incinerator 
produced by Detrout- 
Michigan Stove Co. 
combines both dehy- 
dration and fast- 
burning methods of 











waste d is posal. 
When the dehydra- 
tion system is used, 





refuse is subjected to 
constant heat at the 
rate of 1500 Bru/hr. For extra large quat- 
tities of waste, the fast-burning principle 
may be employed with its output of 10,000 
Bru/ hr. 

The new Detroit Jewel incinerator ® 
equipped with an automatic two-hour timer, 
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automaticaly returns the operation to 
: the end of the set time. 


which 


. we a 

hydration flan | eh 

ean the new unit employs a tinder- 
n , 


izing” process !n which refuse is dried by 
the passage of warm alt through the waste 
material to hasten combustion. Down-draft 
operation provides extra drying action and 
reduces exterior temperatures. 


Detroit-Michigan Stove Co. 


3 Air Tools 

The Davey Com- 
pressor Co. has in- 
troduced a new line 
of contractors air 
tools. Paving break- 
ers (model DB-90 
shown) are now 
available in four 
sizes from 45 to 90 
lb; backfill tampers 
come in 32- and 45- 





Ib types; and rock 

drills include four 
models in sizes from 28 to 58 lb. The newly 
designed tools are streamlined with perfect 
balance and can be used for long periods 
with minimum operator fatigue. They possess 
greater parts interchangeability than any 
previous tool line, which reduces repair and 
maintenance costs. 


Date) Compre ssor Co. 





4 All-Purpose Gauge 


A new I-V gauge that is claimed to serve 
as an air filter gauge, static pressure indi- 
cator, draft gauge, air velocity meter, etc., has 
been introduced by F. W. Dwyer Manufac- 
turing Co. 

Designed for plus, minus, and differential 
readings, the new gauge is equipped with a 
plunger type oil level adjuster. Ranges are 
0-5 in. and 0-7 in. water, with a low range 
accuracy of .O1 in. water. It is also available 
ina direct reading velocity model for use 
with a pitot tube; ranges 0-7000 and 0-10,- 
500 ft per minute. 

The new gauge, furnished with tubing 
and fittings, comes in a molded plastic hous- 
ing. 


F. W. Dwyer Manufacturing Co. 
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5 Gas Incinerator 


A four-model line of gas incinerators has 
been introduced by Duo-Therm division of 
the Motor Wheel Corp. Included in the line 
are fully automatic models using any type 
gas, a safety-pilot model using either city or 
L. P. gas, a manually controlled model using 
city gas, and a conversion model that is sold 
without controls. 

All units feature two-bushel capacity and 


Duo-Therm’'s direct-fire target-jet burners. 





The fully vented incinerators, with 15,000. 








You don’t need a special- 
ist to recognize Corrosion. 
But you do need one to 
treat it successfully. The 
skill required to achieve 
complete corrosion con- 
trol comes only from the 
knowledge and experience 
gained through years of 
practical application. 


Recognition of that fact is one reason more and more people are turning to 
K.R.P. for assistance on corrosion problems — one reason that thousands of 
buried or submerged steel structures of all types have been successfully protected 
against corrosion by E.R.P. engineers. Corrosion specialists for over 17 years, 
these men are highly trained and well equipped to help you with your corrosion 
problem. Write for full information today. 


=a MAINTENANCE fv 


INSTALLATION <° 
ELECTRO RUST-PROOFING CORP. [N. J.) % “oun 5 
BELLEVILLE 9, NEW JERSEY * ig 
E-2 


REPRESENTED IN PRINCIPAL CITIES 'N THE UNITED STATES 7 
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CLASSIFIED 


Classified advertising is set in 6-point 
type, without border or display, at the 
rate of 15 cents per word per insertion; 
minimum cherge per insertion $3. Box 
numbers for replies count as 5 words. 
Count es a word each one letter word 
end each group of figures. Classified ad- 
vertising is only accepted when payment 
eccompanies order. C end payment 
must reach publisher's prior te 10th 
of month preceding publication. 


WANTED — Industrial and commercial heating 
engineer for a natural gas utility. Donovan, 
incorporated, 1725 Carroll Avenue, St. Paul 4 
Minnesota 


Manufacturer's representative now calling on 
West Coast utilities interested in representing 
additional manufacturers of non-conflicting pro 
duct. Warehouse facilities available. Box 35 AS, 
198 S. Alvarado St., Los Angeles 57, Calif 

GAS APPLIANCE LINE WANTED for California 
b manufacturers’ representative established 
1938 Residential, commercial, industrial exper: 


ence. Write Box 310, GAS, !198 S. Alvarado St 
Los Angeles 57, Calif 


uN sD 
vo aah 


Assured deliveries 
Engineering consulting service 








UNITED PETROLEUM GAS CO. 
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MODEL AB 


ONE MAN 
OPERATION 


METAL 
CABINETS 


HEAVY DUTY 
PERFORMANCE 


ONLY 


$149.50 


FISHER RESEARCH LAB. Inc 






































PALO ALTO CALIFORNIA 


stand by or year ‘round 


LP-GAS PLANTS 


designed e installed 





H. kmmerson Thomas 


& Associates, Ine. 








. @/ WESTFIELD WN 





Bru input, are designed for either indoor or 
outdoor operation. 


Duo-Therm Div. 








6 Commercial Range 


New features and technical improvements 
have been incorporated in a new line of 
Silex commercial gas ranges. Available in 
two-, three-, and four-unit styles, the new 
models have cast iron burners and range 
bodies that are snap removable to eliminate 
dismantling of range connections for service 
Pilot lights are easily accessible without re- 
moving the range top, and burners are 
adaptable to natural, manufactured, or L. P 
gas. 


Sele x Co. 








7 Power Drive 


A new power drive for hand pipe tools, 
the Featherweight Champ, has been intro- 
duced by Oster Manufacturing Co. Weigh- 
ing only 75 Ibs, the threading machine has 


an over-all height of slightly more than 18 








JAMES R. COWLES 


Cathodic Protection Engineer 


INSTRUCTION 


6517 East 6th Street, Tulsa, Oklahoma 
Phone 8-186/7 














LP Gas Installations 


and 
Anhydrous Ammonia Plants 


More than 80 Peacock Plants prove... 
"There's No Substitute For Experience” 


PEACOCK CORPORATION 


Box 268, Westfield, N. J. Westfield 2-6258 








































in. The machine ha 


. threading r 
' a 
ly in. to 2 in. Spin lit nge ot 


| ‘peeds are 22 1 36 
rpm variable with los 


Oster Manulacturine « 








8 Gas Vent Pipe 


Featuring an inner and outer Pipe Sepa. 
rated by an insulating air space, a new 
William Wallace gas vent pipe has been de. 
signed especially for in-the-wall venting 
Called WV Metalbestos, the pipe has a nar. 
row, oval cross-section, permitting Casy in- 
stallation inside a wall without extensive 





special construction or extra insulation. 

A new Fastloc coupler enables Pipe sec. 
tions to be joined without cement or Mastic, 
and without screws except where the vent 
will be left exposed in rooms or attics. The 
outer pipe is galvanized steel and aluminum 
is used for the inner pipe 


William Wallace Co 








9 Automatic Boiler 





A completely au. 
tomatic boiler for 






radiation, convec. 
tion, baseboard, and 
radiant panel heat. 
ing systems is being 








manufactured by 
Bryant Heater divi. 
sion. 

M an ufactured io 
nine different capac 
ities from 67,500 w 
415.000: Beu/hre, 
Model 26 features finger-tip pilot ignition, 
the Safety Sentinel automatic pilot. The 
boiler is designed for installation in base 
ment or utility room corner or in small 














closets. 

A lung-like “magic action” valve assures 
proper flow of gas, promoting maximum 
economy and efficiency of operation. Bryant 
designed cast iron burners and steel heating 






together with special glass fiber jacket insula 






tion are incorporated 





Bryant Heater Division 






10 Gas Clothes Dryer 


Hamilton Manufacturing Co.'s 200 seri 
dryer for 1954 utilizes an abbreviated alum 









num escutcheon with maroon trim on the 
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8 Fange of control panel anv features a solid, positive- up to 20 psig, it consists of a differential 
"Se 36 catch dryer doo! | pressage gauge ac ross a linear pressure drop 
Model 260G has the patented carrier cur- flow element. For vacuum service, it is oper- 

rent air circulatt mn clothes drying system, able to absolute pressures as low as 4 psig 








which cradles clothes in a gently moving 
sream of warm aif The dryer drum is 
zinc coated stec! ith three baffles slanted at 
angles that assur tumbling of small items, 

The Fabri-Dia! temperature control, which 
automatically selects the correct heat tem- 
perature for any fabric, is featured. The 
Hamilton timer permits 130 minutes of dry- 
ing time for special projects like pillows 
and shag rugs. A double pass lint control 
method 1s located in the front of the dryer. 
Exhaust passes through the lint trap twice 
for maximum efficiency. 


Hamilton Manufacturing Co. 








(suction of 28 in. of mercury). Special at- 
tention has been given to designing for semi- 
remote applications in which the indicator is 
used several feet distant from the flow ele- 
ment. Neither the flow elemeft nor the 
indicator require leveling. The use of a 
mechanical differential pressure gauge makes 
it possible to operate the flowmeter over the 
temperature range from —60  F to +180 

F. Full scale flow ranges are available from 
0.003 to 30 cu ft per minute for most gases. 


National Instrument Laboratories Inc. 





13 Horizontal Furnace 


New gas-fired horizontal furnaces in 895, 
000, 100,000, and 140,000-Bru sizes trom 
Coleman Co. may be installed in attics of 
suspended from the ceiling, or in the craw! 
space of basementiess homes. To further in 
crease adaptability, the units are designed 





7 * 
PIP sepa. 
mall New 
as been de. 
rf. lleabl 
eal CRANE Malleabie Iron 
AZ Casy in. 
C extensive 
tion Insulated Union 
S Pipe sec. 
C OF Mastic, 
e the ven 
attics. The ° . . 
lentil Gives cathodic protection 
: at meters —Gaivanic corrosion in 
11 Gas Pressure Regulator service piping can be effectively reduced by 
: —_ cathodic protection at meter connections. 
A aew ges pressure regulator hes been This rugged, malleable iron Crane union 
designed for Maxitrol Co. for use primarily ; 
breaks the current path by means of special 
on domestic ranges, water heaters, floor fur- ; 
nin. tenes | insulation. 
pletely au. naces, wall and room heaters, low-capacity ; —— , 
Oiler for central heating furnaces, and industrial Between union ring and tail-piece there’s 
coal burner pilot controls. an L-shaped washer of laminated phenolic 
board, and It is designed for normal operation with thermosetting plastic. Between tail-piece 
anel heat- a vent breather hole that will pass less than and thread-piece a thick black rubber gasket 
ns is being | cfh in case of diaphragm failure. In many breaks the metal-to-metal contact. Both 
ctured by cases it eliminates the necessity of a separate insulating parts have high dielectric strength. 
eater divi- vent leak limiting device and vent tubing. New union measures just slightly longer 
Application on ranges is particularly suit- than the regular %-inch Crane malleable 
factured in cm ~ et is — ~ con- union— approximately 2-7/32 inches, end 
rent capac frouing pilot NOows on y when aii the burners to end. Packaged in cartons of 30. 
67,500 w are shut off, yet still has adequate capacity 
Bru/hr, for the full range input. Check your Crane Representative on these items! 
« ignition, Maxitrol Co. 
; > 
pilot. The New %-inch 
n in base 
in smal Safety Vent Elbows 
) A flexible stainless steel coil spring takes 
ve assures . “ee 
the place of the old bar grille or rigid screen 
maxes in this new Crane vent elbow. Keeps 
n. Bryant out bugs, insects, foreign matter. 
el heating Flexes outward if regulator is 





vented. Durable, dependable 
—die cast of zinc alloy. 


ket insula- 





12 Flowmeter 


200 series The new Model 30 Vol-O-Flo is a dial CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 4, Illinois 
' ; 4 serving . trial 
ted alumi indicating gas flowmeter. Designed for meas- Branches and W holesalers Serving All Industrial Areas 
m on the § uring the rate of flow of gases at pressures WALVES © FITTINGS © PIPE © PLUMBING © HEATING 
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with interchangeable parts so flue outlet 
and controls are accessible from either side. 

Air delivery is fully adjustable to the re- 
quirements of conventional, perimeter and 
Coleman Biend-Air small pipe and blender 
systems. The combustion chamber is a series 
of airfoil-shaped, heavy-gauge metal tubes 
positioned above a cast iron slotted port 
burner. 

Standard controls include room thermo 
stat, solenoid valve, gas pressure regulator, 
Baso 100° pilot shutoff, manual valve, fan 
switch, and limit control. 


Coleman Co. 


14 Cooling Unit 


A direct-tired gas 
cooling unit that can 
be connected to ex- 
isting forced-air gas 
furnaces to provide 
all-season comfort is 
the latest addition to 
Servel's air condi- 
tioning line. 

Requiring only 
8.7 sq ft of 
space, the new unit's 
2-ton capacity will 
meet the cooling 
needs of most aver- 
age homes, offices, and smaller 
places. The absorption type refrigeration 
system is used in the cooling unit and a 
simple gas flame produces the cooling effect 
——without motor or moving parts. 


floor 





business 


Servel Inc. 


15 Air Conditioner 


A versatile year-round air conditioner—a 
combination heat-cooling unit in one pack- 
age—will be introduced by A. O. Smith 
Corp. soon. The cooling unit will be built 
for A. O. Smith by Worthington Corp. and 
will be housed in a modification of Smith's 
present warm-air furnace line. 

The air conditioner and furnace combina- 


tion will be available in either gas or oil- 
hired models and with either two- or three- 
ton cooling capacities. It is possible to con- 
vert the basic gas-fired unit to any one of 
four combinations by adding two separate 
cooling packages of either size along with 
With 
this, it is possible for a customer to start out 
with just the heating unit, then add the air 


the oil burner conversion package. 


conditioner at a later date. 

Other teatures of the new air conditioner 
include a water-cooled condenser system and 
the “Magic Heet’ burner. 


A. O. Smith Corp. 











16 Plastic Clamp 


A molded plastic clamp has been devel. 
oped by Carlon Products Corp. which 1s 
utilized to effect a tight, permanent seal when 
sections of flexible plastic pipe are connected 
by means of insert couplings, tees, ells, and 
adapters. It is slipped over the pipe ends 
and tightened to force them down onto the 
serrations incorporated in insert fittings to 
create a positively leakproof connection. 

The new clamp is molded in two separate 
threaded sections. Butted against a shoulder 
at the base of the female threads in one half 
is a synthetic gasket with a V-shaped groove. 
When the other half of the clamp is screwed 
down onto this gasket, it is forced against 
the pipe, exerting a full 360° pressure on the 
pipe. 

The Carlon clamp is produced in sizes for 
4-, 1+, 1Y-, 2-, 3-, 4-, and 6-in. plastic 


pipe. 
Carlon Products Corp. 
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Trade Literature 
——neneemaguiiil 
17 Rotary Pump Catalog 





A loose-leat catalog from Viking 
contains the company’s current bulletins op 
its entire line of rotary pumps. Pumps cor. 
ered include those for sanitary PUFposes, hao. 
ardous liquids, hydraulic, oil industry, fue! 
oil burner, idler drive, and heavy duty. Jp 
addition, pumps for special applications are 
described and engineering data and dimen, 
sions are presented. 


Viking Pump Co. 


18 Filter Bulletin 


Staynew automatic filters designed fy 
large air volume and high efficiency ate de 
scribed in a new 12-page illustrated bulletis 
from the Dollinger Corp. The bulletin egg. 
tains specifications, enginecting, and pep. 
formance data covering automatic hilters ig 
a wide range of sizes for handling any & 
sired aif capacity. 


Dollinger Corp. 












19 Unit Heater Catclog 





’ 


U. S. Air Conditioning Corp. s new |). 








page technical bulletin describes the com. 







pany s complete line of Series 23A gas-fired 
unit heaters. Capacity tables and roughing 
in dimensions, as well as structural and op 











erational descriptions of the entire line, a 






included. 





U. §. Air Conditioning Corp. 










20 Sensing Unit Data Book 


A 42-page data book and catalog from 
Wheelco Instruments Div., Barber-Colmm 
Co., presents a complete line of thermo 









couples, radiation detectors, and resistant 
bulbs. The catalog contains information @ 







various sensing units as well as on ins 
ment servicing. Protection tubes, lead wite 
and other accessories for use with indicating 
controlling, and recording instruments a 















also covered. 


W heelco Instruments Div. 


21 Thermocouple Bulletin 


Complete physical properties, dimensi 
and catalog order numbers are included 
a new bulletin describing a metal-< 
thermocouple well manufactured by 
Bristol Co. The bulletin outlines all 5 
erties and specifications of the new pr 
tion tube, which combines the thermal ¢ 
ductivity and shock resistance of metal wit 
the corrosion and deformation resistance @ 





{ 


ceramics. 
The Bristol Co. 
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John Goodman wil! 
preside at the sec- 
ond general session. 


Wellhead-to-city gate topics scheduled 


for expanded transmission conference 


HE second AGA gas supply, trans- 

mission, and storage conference, 
which in some measure replaces the 
former spring conference of the AGA 
natural gas department, will be held at 
the Jung hotel in New Orleans, March 
4.5. The newly named conference will 
offer general sessions devoted to such 
subjects as communications, compres- 
sor stations, large volume gas measure- 
ment, pipelines, and underground stor: 
age, and will extend the range of inter- 
ests back to the gas wellhead for the 
first time. 

Expanded coverage of the entire in- 
dustry will be evident during the first 
general session, chairmanned by Grove 
Lawrence, Southern California Gas, 
when C. L. Perkins, El Paso Natural, 
will discuss “Drilling Wells with Gas 
or Air as a Circulating Medium Instead 
of Mud.” In addition, J. E. Keller, of 
Dow, Lohnes, and Albertson, will speak 
on “Communication Relations with the 
Federal Communications Commission’; 
D. C. Palm, Natural Gas Pipeline Co., 
on “Pipeline Breaks”; and Prof. Eric 
Lindahl, mechanical engineering de- 
partment of the University of Wyom- 
ing, on “Pulsation Exploration as tt 
Affects Gas Measurement.” 


First-day luncheon conferences will 
be devoted to communications, with 
W. T. Bulla, Natural Gas Pipeline, pre- 
siding. Mobile radio for transmission 
and distribution systems, telephone 
service, Microwave systems, and appli- 
cations for radio service will be topics 
for discussion. 





N. C. Comfort will 
head compressor 
station conference. 
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Highlights of the compressor station 
luncheon, which will be presided over 
by Rex V. Campbell, Michigan Wis- 
consin Pipe Line, will be a session de- 
voted to water disposal. Pulsation and 
gas turbines will be covered too. 


Pat H. Miller, Texas Eastern, will 
preside over the large volume gas meas- 
urement conference, which will feature 
reports by Howard S. Bean, National 
Bureau of Standards; Prof. Samuel Beit- 
ler, Ohio State University; H. B. Mc- 





C. L. Perkins will HH. W. Joiner will 


discuss well drilling join in the water 


with gas or air. disposal session. 





Nichols, Columbia Gas; and F. C. Wit- 
ting, Peoples Gas Light. 

W. B. Haas, Northern Natural, will 
preside at the pipeline meeting, where 
personnel and equipment requirements 
for pipeline operation and maintenance, 
maintenance of pipeline right-of-way, 
internal cleaning and testing of gas 
transmission lines, and welding prac- 
tices On operative high pressure trans- 
mission lines will be discussed. 


Committee reports on deliverability 
problems, statistics, storage lease forms, 
and verifying storage inventory will be 
presented during the underground stor- 
age session, under the chairmanship of 
John V. Goodman, Equitable Gas Co. 

Mr. Goodman will also preside at the 
Friday morning general session, where 
one of the highlights will be a review 
of hydraulic fracturing in the petro- 
leum industry, presented by George C. 
Howard of Stanolind Oil & Gas. Addi- 
tional talks will be presented on prog- 
gress in compressor station operations, 
interconnected pipeline systems, gas 





Grove Lawrence 
will preside at the 
first general ses- 
sion. 





storage in depleted oil reservoirs, and 
chemicals from gas, petroleum, or coal. 

Luncheon conferences will include 
compressor stations, with N. C. Com- 
fort, Hope Natural, presiding. Preven- 
tive maintenance of gas systems, gas 
cleaners, and dehydration are subjects 
to be covered. These will be followed 
by a discussion on the preparation of 
a manual outlining the functions of a 
dispatcher. 

At the pipeline construction session 
(A. J. Shoup, Texas Eastern, presid- 
ing), discussions will cover right-of- 
way and damages as related to pipeline 





Edward Henderson 
will join in pulsa- 
tion discussion. 


Rex Campbell wil! 
discuss compressor 
station progress. 





construction, proof-testing pipelines 
after installation, construction equip- 
ment limitations, and inspection during 
construction. T. W. Johnson, Union 
Producing Co., will preside at the nat- 
ural gas conference, where drilling and 
hydraulic fracturing will be discussed. 

Gas industry movies will be shown 
on both days from 4 to 6 p.m. 
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Two of the largest users of aircraft in their operations are Northern Natural Gas Co., 


- °4 
‘i oy Wii 
: Tete Wy , 


sty ANN 


NY 


three of whose fleet of five planes are 


shown at left, and Transcontinental Gas Pipe Line Corp., who has the Ventura, shown at right, along with six other planes. 
That a dozen major companies are now making widespread use of planes is shown in the GAS survey in this article. 


Aircraft popularity grows for many uses— 
from aerial patrol to executive transport 


pe gas transmission com- 
panies, whose operations may be 
scattered over 2000 miles or more of 
terrain and whose most vital installa- 
tions are likely centered in such out-of- 
the-way places as Mankato, Minn., and 
Opelousas, La., are finding the airplane 
to be virtually a necessity in their day- 
to-day conduct of business. 

In fact, a dozen of the top companies 
could pool their present fleets and mus- 
ter up a respectable force of nearly half 
a hundred single- and twin-engine craft. 

The era of aerial pipeline patrol has 
given way to the age of executive trans- 
port by company-owned and leased 
planes. True, patrol of pipeline from 
the air, which had its biggest impetus 
shortly after the end of the war, is still 
a major application of aircraft; but 
their usefulness has been extended far 
beyond that point, particularly in the 
last three or four years. A vital part is 


Gp 
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needed in a remote compressor station; 
it is flown there and the station is 
quickly restored to top operating efh- 
ciency. A blowout occurs; personnel 
are flown to the trouble spot and gas 
flow is quickly restored. A construc- 
tion crew finds it has unforeseen needs 
for materiel and men; they are dis- 
patched rapidly. 

Buc fully as important as these ap- 
plications in these days of burgeoning 
expansion of the natural gas business 
are the “executive” uses of company- 
owned planes. A hearing in Washing- 
ton requires the presence of an expert 
from the home office. From the mid- 
continent area, with no airline sched- 
ules to have to meet, the expert can be 
off the ground on short notice and in 
Washington the same day. Transfers, 
stops, and layovers are eliminated. Or 
a superintendent wants to survey a situ- 
ation in the field; small planes that can 
land on the tiniest of airfields will take 
him directly to the locale. A gas supply 
representative wants to fhvestigate a 


Several major companies have their own 
servicing organizations. Here Transcos 
chief pilot, Bob Harlow (right) and - 
pilot-mechanic, Al Taska, check the prop 
on one of the Ventura motors before take- 
off. James A. Jones, top right, finishes ¢ 
polishing job on the big plane. 
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THESE COMPANIES OWN THEIR OWN 


First 
Pur- How 
Compan chased Many 
Natural 
eI =e 1947 6 


Gulf Interstate Gas 1953 2 
Konsas Nebraska 
Notura! Gas Co. 1945 4 


Anonymous 1949 4 
Notura! Gas Pipe Line 
Co. of America 1950 2 


Northern Natural 


Gas Co 1948 5 


Southern Notural 


Gas Co. 1948 5 
Texas Gas Trans- 

mission Corp. 1949 3 
Texas Illinois Natural 

Gas Pipe Line Co. 1950 3 
Transcontinental Gas 

Pipe Line Corp. 1948 6 
Westcoast Transmis- 

sion Co. Ltd. 1948 4 





PLANES 


How 
How Many 
Air Time Many Service 
Investment Types Used for Per Month Pilots People 
| Lodestar, General trans- 350 hrs 8 3 
— 1 Twin Beech, portation 


2 Bonanzas, 
2 Cessnas 


















$100,000 Twin Beech Executive travel 80 hrs 2 
1 Twin Beech, Executive, 90% 80 to 3 0 
110,000 | Cessna, Patrol, 10% 100 hrs (1 part time) 


2 Bonanzas 









200,000 Douglas, Patrol, 50% 250 hrs 6 2 
Beechcroft, Personnel and 
2 Pipers parts, 50% 
1 Twin Beech, Beech, executive 110 hrs 3 0 
85,000 1 Cessna 170 Cessna, 80% 
patrol, 20 % 
field trans. 


2 Cessnas, 
en | Bonanza, 

1 Twin Beech 

| Lockheed 


Venturo 


3 Cessnas | 70, 





Executive, patrol, 
tool and personne! 






300 hrs 6 } 





Patrol, 70% — 6 0 


155,000 | Beechcraft, Personnel, 30% 
1 Cessna seaplane 
2 Bonanzas, Planes owned for owned : 0 0 
78,000 | twin engine executive; leased 85 hrs 
Beechcraft, for patrol leased: 
1 Cub Cruiser, 160 hrs 
| Aeronica 
1 DC-3 DC-3, Executive 150 hrs 4 } 
178,000 Executive, Cessna, patrol 
1 Cessna | 70, and field trans. 
| Sparton-Aero Aero, 50-50, 
Commander patrol and trans. 
3 Cessnas, V3, personnel — § 5 
300,000 | Ventura, 24, patrol 
1 Twin Beech, 
| Bonanza 
2 Cessnas, Executive and 50 hrs 4 2 
— 1 Lockheed | 2A, field trans. 
| Lodestar 





promising new area; he can be there, 
on the ground floor, so to speak, in jig 
time. 

These and many other uses have 
brought the airplane to a position of 
importance in the transmission com- 
pany’s scheme of things. A company 
with a fleet of half a dozen craft may 
log as many as 300 hours per month 
in the air, and employ five or six full- 
time pilots. Several companies have 
their own maintenance programs. In- 
vestment in the aircraft themselves may 
total upwards of $200,000. 

A company such as Westcoast Trans- 
mission Ltd., which has been carrying 
on a several-years’ campaign to win the 
right to serve Alberta gas in the North- 
west U. S. market, is an outstanding 
example of an executive plane user. 
The company, which is a subsidiary of 
Pacific Petroleums Ltd., Calgary, must 
be in frequent personal communication 
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with Washington, New York, Seattle, 
and even California. President Frank 
MacMahon, dubbed the “flying gas- 
man, travels as much as 200,000 miles 
per year in a desk-equipped plane. Cur- 
rently the company is logging upwards 
of 50 hours per month making twice- 
weekly trips to Fort St. John, B. C., 
which is the center of its operations in 
the Peace River area. 

The company has four planes, in- 
cluding a Lockheed 12A, a Lockheed 
Lodestar, and two Cessnas. 

Another company which is not in 
operation as yet on its gas pipeline yet 
already owns its own plane is Gulf In- 
terstate, currently constructing an 860- 
mile line from Rayne, La., to supply 
Columbia Gas System near the Ken- 
tuck-West Virginia line. Gulf Inter- 
state's two planes, both twin Beeches, 
are in the air an average of 80 hours 
per month, operating out of Houston. 


To date they have been used solely for 
executive travel. 

El Paso Natural, one of the biggest 
users of aircraft, reserves its planes for 
general transportation only. Its rapid 
growth involves numerous trips to 
Washington and to newer producing 
areas, as well as throughout its sprawl- 
ing system. Eight full-time pilots are 
employed, as well as three servicemen. 
Its six planes include a Lodestar, a twin 
executive Beech, two Beechcraft Bo- 
nanzas, and a 170 and a 180 Cessna. 
El Paso is a veteran user among pipe- 
line companies, having purchased its 
first plane in 1947. Up to 350 hours of 
flight time are logged each month. 

Natural Gas Pipeline Co. of America 
and its affiliate, Texas Illinois Natural 
Gas Pipeline Co., provide two illustra- 
tions of diversified aerial operations. 
Between them they own five planes, of 
which Texas Illinois owns three. One, 
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a DC-3 executive model, is used exclu- 
sively for transporting executives and 
top-level personnel. A Cessna 170 logs 
80% of its flight time in patrol work, 
20% in field transportation. A Spartan 
Aero-Commander’s flight time is split 
about 50-50 between transport work 
and patrol. 

Natural Gas Pipeline has a Twin 
Beech executive model on full-time 
duty carrying top-flight men, and a 
Cessna 170 which spends 80% of its 
time on patrol and 20% in field trans- 
portation. 

Texas Illinois has four full-time 
pilots and a mechanic; Natural Gas 
Pipeline has three full-time pilots. 

Exact operating costs are difficult to 
obtain, bur it’s an established fact that 
pipelining by air is not a cheap mode 
of operation. One company figures its 
Beechcraft costs $107 per hour. A @ess- 





Scheduling and dispatching of Northern's 
flights is the chief duty of W. T. O’Han- 
lon, staff assistant, aerial operations. 


na 170 costs about $22 per hour. On 
a per-mile basis, a DC-3 costs one com. 
pany $1 per mile. This same company 
has a Beechcraft D18-S, which runs 
60 cents per mile. Its smallest plane, a 
Piper, runs for about 16 cents. At full 
load, of course, even the larger planes 
will pay out at such rates. 

Time-saving is the important factor, 
and it is hard to measure. Labor saving 
is an important advantage on patrol 
work, and one transmission company is 
known to have replaced upwards of 75 
line walkers and other patrol personnel 
with a single plane. 

The use of aircraft extends consider- 
ably beyond the limits of those com- 
panies that own their own ships. Sev- 
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COMPANIES THAT LEASE OR HIRE PLANES 


How 


Company Many 


Algonquin Gas 
Transmission 


Central Hudson Gas 
G Electric Co. 


Colorado Interstate 


Gas Co. 


Consumers Power Co. 


lowa-Illinois Gas 
G Electric.. 


Michigan Consolidated 
I i cvccccces : 


Michigan Gas Storage Co. 


Varies 


New York State 
Notural Gas 


Niagara Mohowk 
Power Corp. 


Ohio Fuel Gas Co. 


Pittsburgh Group, 
Columbia Gas 


Type Per Month 


2-passenger 
monoplane 


Cessna 170-195 


Ryan Navion 


Super Piper Cub 


Air Tims 
Uses 
Patrol 


Piper Clipper | he Patrol 


Patrol, 

16,000 my 90% 
Personnel, 
10% 
Executive 

travel 


Tri Pacer and Patrol 
Super Cub 


Beechcraft or Patrol 
Piper Cub 


Cub Pacer Patrol 


Stinson Voyager Patrol 
Stinson- Taylor Patrol 


Cessna Patrol 


Pipeline 
survey 





eral independent contractors have built 
profitable businesses out of flying 
patrol for one or more pipeline com- 
panies. Some companies lease planes, 
and one company, Texas Gas Transmis- 
sion Corp., does both. 

The relatively inaccessible location 
of Texas Gas’ headquarters, at Owens- 
boro, Ky., has influenced the manner 
in which the company’s air fleet has 
‘been organized. Texas Gas owns two 
Beechcraft Bonanzas and one twin- 
engine Beech, all three of which are 
hangared at Owensboro. One of their 
principal uses is for connecting flights 
with commercial airlines, although they 
are used for other executive travel. 


ee) 


The company has no regular pilots 
or service personnel. Two planes are 
leased for aerial patrol, a single engine 
Cub cruiser and an Aeronca. Between 
them, they log about 160 hours per 
month in the air. 

A dozen other major transmission 
companies depend solely upon lease or 
hire arrangements. Michigan Gas Stor. 
age Co. uses a single Cub Pacer for 
about 11 hours per month on pipeline 
patrol. Algonquin Gas Transmission 
Co. leases a single engine, two-place 
ship for aerial patrol on a 45-hour-per- 
month basis. The Pittsburgh Group of 
the Columbia Gas System uses a Super 
Piper Cub for 50 hours on general 





Transco’s well-organized and staffed avi- 
ation department includes Twin Beach 
Pilot W. W. Lowery Jr. (left) and co- 
pilot-mechanic W. E. Thomas Jr., who 
take their plane into fields and airports 
passed up by the large commercial lines 


Considerable record keeping is involved 
in plane operation by Transco. Here Jim 
Green (left) and George Cendrick, su 
perintendent of maintenance and oper- 
ation, bring the logs and maintenance 


records up to date 
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Pilot Robert McQuilkin can hove Trans- 
gos’ Bonanza in the air within minutes 
after receiving call. 


pipeline survey —looking for leaks, 
washouts, building or coal stripping on 
the right-of-way | | 

The line walker is mot yet extinct, 
even among companies that have 
adopted aerial survey methods. Central 
Hudson Gas & Electric Co., for ex- 
ample, hires 4 Piper Clipper for a 
single one-hour (rip per month to sur- 
vey 4 40-mile stretch of 10-in. trans- 
mission main. This supplements the 
regular ground patrol, where a power 
wagon is used along with regular foor 
patrol. Niagara Mohawk Power Co. 
yses two Stinson-Taylors for a twice 
monthly patrol of 137 miles of trans- 
mission main. Yet periodic foot patrol 
s also used, although at some later date 
the frequency of line walking may be 
reduced. The company’s official ap- 
praisal: Aerial patrol affords “extr. 
protection at slight added cost.” 

Under contract agreements, and in 
comparison with foot patrol, costs of 
aerial service are more easily obtained 
than is the case with companies own. 
ing their own ships and using them ex- 
rensively for executive travel. The time 
element is easily measurable. lowa Illi- 
nois Gas & Electric, which occasionally 
hires a Tri-Pacer PA-22 and a Super 
Cub PA-18 for an average of less than 
one hour a month, figures that eight 
hours of plane inspection per month 
replaces 100 man hours of ground in- 
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In a few years, the airplane may 
be old stuff in pipelining work. The 
helicopter, workhorse of the Korean 
war, may yet become the pet of air- 
minded pipeliners. 

The job a big whirlybird did for 
Gulf Interstate in surveying half-sub- 
merged rights-of-way in the Louisiana 
marshland was well publicized (see 
GAS, October 1953, pages 121 and 
130). In the far west, they're adopt- 
ing them on a limited basis for regu- 
lar operations. 

Pacific Gas & Electric Co. has used 
them, along with small planes, for 
electric line patrol and survey of 
rights-of-way. But Southern Counties 
Gas Co. has gone considerably be- 
yond this. James A. Millen, manager 
of transmission and supply, writes: 

“We have a contract with a helicop- 
ter company, whereby we are able to 
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The helicopter may be coming into its own in airplane operations. In addition to 
its use by Gulf Interstate Gas Co. in surveying for right-of-way, Southern Counties 
Gas Co. used these aircraft as explained in the box below. 
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call on them tor use of their equip- 
ment, particularly in the case of an 
emergency to get men or equipment 
to an isolated area, or to survey any 
damage that might occur to our facil- 
ities, particularly as a result of a 
storm, earthquake, etc. Since entering 
into this contract, however, we have 
not had occasion to call upon them 
tor service. The contract was entered 
into because of the very satisfactory 
experience we had with a similar 
company during an earlier emergency. 
We cannot give you a cost-per-mile 
tor this service, as our contract is 
strictly on a time basis and covers 
standby time as well as actual flying 
time. However, we feel it to be very 
reasonable and it certainly is a great 
tume-saver and could be the only 
method of reaching an isolated spot 
in the case of a catastrophe.” 











spection. New York State Natural Gas 
Co. carries the comparison a step far- 
ther—to actual per-mile costs. New 
York State uses one Stinson Voyager 
for 25 hours per month. Cost per mile 
is 24 cents, a saving of $1.56 per mile 
over line walking methods. 

Wide variance is noted in per-mile 
costs for contract work. Flying time 
and flight conditions would not appear 
to be decisive factors in determining 
these costs. One company, which hires 
planes for 11 hours per month, spends 
1842 to 20 cents per mile. Another 
with 45 hours figures its cost at 25 
cents per mile. A 50-hqur user has an 
average cost of $20 per hour. Iowa Illi- 
nois figures 17 cents per mile or $19.50 
per hour for one plane, $15 per hour 


for the other. Yet another company 
with only 15 hours of flying time per 
month pays only 10 cents per mile. 

Costs aside, however, more and more 
companies seem to feel that aircraft are 
almost indispensible for long-range 
pipeline patrol work. Colorado Inter- 
state Gas Co., which contracts for the 
use of two Cessnas three days per week, 
averaging 16,000 miles per month, 
says: 

“Patrolling lines by air is the only 
really successful way in which to carry 
out such a task. It gives quick indica- 
tions of small leaks and major ones, and 
also gives the company an opportunity 
to constantly watch right-of-way areas 
where contour farming or highway con- 
struction might cause damage to lines.” 
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By B. J. WHITLEY JR. * Tennessee Gas Transmission Co., Houston 


The discovery that concentrated 
cathodic protection ground beds along 
the edge of Tennessee Gas Co.'s plant 
yards did not give adequate protec- 
tion to the underground structures 
and piping in the center of the plants 
resulted in the distribution of anodes 
at locations determined by the yard 
piping and local current requirements. 

The design and installation of Ten- 
nessee’s protective bed—adjusting the 
individual anode current output, inter- 
system bonding, rectifier maintenance, 
and periodic piping-to-soil voltage 
survey—can be adapted to any spe- 
cific yard. 





The problem 


Conventional concentrated ground 
beds had been installed at the compres- 
sor stations, some draining up to 100 
amps, but corrosion continued to be ob- 
served in the plant yards. Detail pipe- 
to-soil voltage surveys were conducted 
with an interrupter operating the rec- 
tifier. By this technique, it was ob- 
served that current was not reaching 
into the yard past the outer extremity 
of the yard piping where the pipe-to- 
soil voltage was relatively high, partic- 
ularly so on the side with the ground 


bed as would be expected. 


The problem then was to obtain a 
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better distribution of the current 
throughout the plant area, and by plac- 
ing anodes where this current was 
needed the distribution was obtained. 
That is the reasoning that is followed 
now on the cathodic protection of the 
plant yards. 


Initial steps 


The very first step toward protecting 
a station is to obtain a correct and com- 
plete general piping layout of the yard. 
This should locate all structures, build- 
ings, residences, cooling towers, water 
tanks, storage tanks, air storage tanks, 
high pressure gas lines, fuel lines, fresh 
water lines, fire water lines, air lines 
oil lines, products lines, drain lines, 
storm sewer lines, disposal beds, radio 
towers and their anchors, fences, side- 
walks, plant roads, etc. These have all 
been listed to stress the fact that every 
square inch of the yard will be consid- 
ered in laying out the anodes and cables, 
and to enable the engineer to do it 
properly the first time. Even with this 
information, the piping and the cable 
and anode layout will have to be 
checked on the ground itself. 

This general piping layout should in- 
clude information about the structures 
and lines, such as, whether or not they 
are doped, whether black steel or gal- 
vanized, whether they should be elec- 
trically connected to the main system, 


etc. The routes of buried power and 
lighting cables will have to be known. 
There is no such thing as too much 
information. 

If concentrated beds are in service at 
the plants, a detail pipe-to-soil voltage 





Ur. Whitley, an honor graduate oj 
Southern Methodist University, is 4 
corrosion engineer with Tennessee 
Gas Transmission Co., working in the 
Texas area. He has been with the 
company for four years, and before 
his Texas assignment had worked on 
its system in Ohio, Pennsylvania, 


Vew York. 
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Shipping facilities? 





Take your pick. 


No small factor in the astounding industrial growth 
of the Delaware Valley is the unexcelled trans- 
portation the area offers to both shipper and buyer. 
Here are miles of modern inland docks and piers 
providing shipside loading facilities . . . main line 
rail service to all parts of the nation ... plus an 
extensive network of super-highways for fast motor 


freight haulage. 


Location of our Claymont Plant in the heart of the 
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Delaware Valley gives us complete access to this 
convenient rail, water and highway transportation. 
It means that we are in an ideal position to effhi- 
ciently and economically serve your needs for steel 
and steel products. 


1982 


CLAYMONT STEEL 
UF | 








survey should be made using the com- 
piled information on the general pip- 
ing layout. With this, the designer of 
the distributed bed will concentrate 
only on the areas that are not being 
protected by the concentrated beds.* 

The number of anodes in any area 
will depend on the current require- 
ments of the area, and the soil resis- 
tivity. If considerable bare or poorly 
coated surface is present, the current 
will not give the desired spread from 
a few anodes. To get the spread, more 
anodes will have to be distributed ‘with- 
in the same area. 

Ic has been found that more cur- 
rent is needed along the sides of the 
buildings and structures because the 
piping is electrically connected to bare 
structural steel that goes underground, 
and to catwalks, to bare steel drain 
lines, etc. Therefore, from three to 


A junction box in the auxiliary building 
area. Note rectifier installation. 





seven anodes may be needed along each 
side of compressor buildings up to 200 
ft long, with a current output of from 
2 to 5 amps each. 


Designing the anode locations 


By using the information on the lay- 
out print, graphite anodes can be spot- 
ted in the center of the “boxes” formed 
by the underground piping and be- 
tween the buildings to distribute the 
anodes throughout the yard and yet 
keep them as far away as possible from 
any line. Sometimes this can only be 
a few feet, but the current can be lim- 
ited on these close anodes. By using 
more closely spaced anodes, the indi- 
vidual anode outputs will be limited, 
and they can be limited further by re- 
Sistors. 

Another place where extra current 


—_— — 


*Further on the discussion will include what is 
meant by « detail survey. 
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Open junction box showing terminal 
boord. 





was needed was along the fan-radiator 
type coolers and starting racks. The rea- 
son found for the high current require- 
ments here is the grounding system 
used. Several feet of bare copper cable, 
as large as 14 in. in diameter, is used 
to ground the motors and starting 
racks. The cables connect to bare cop- 
per ground rods and then to the gas 
and water piping also. The cathodic 
protection current is lost to the rela- 
tively large surface of this bare copper. 

Buried hot water surge tanks and hot 
water lines, if not doped with a heat- 
resistant dope, will require additional 
current. In some cases, steel rails as 
anodes have been buried parallel to the 
underground tanks and large headers in 
order to obtain the effective distribu- 
tion of the current. 


Designing the cable layout 


When the anode locations have been 
spotted, the next consideration is the 
connecting cables. The size of the cables 
will, of course, depend on the current 
to be carried, which in turn depends 
on the number of anodes to be supplied 


installation of two junction boxes along 
compressor building. 


by each run, the |: ngth of the 

the possibility that future addiri 
anodes will be nee ded. Some a 
been for several hundred feer : 

The cables should be installed 
lel to the grid of the plant ae 
routes should be marked on a , 
piping plan, and this plan entered | 
the files of the plant for easy solanieal 

Of course, insulated wire should be 
used for these cables, with 4 quali 
covering capable of withstanding direct 
burial. 

It is recommended that JUNCtion 
boxes be used at convenient intervals 
usually at each anode. However, fo, 
closely spaced anodes, one junction bog 
could serve several, but each anode lead 
should be brought separately into the 
box. The positive lead from the rec. 
tifier should terminate in each box and 
be connected to a bus there. The an. 
odes that are served through that boy 


tie 


The area between compressor building 
and cooling tower is protected by three 
junction boxes. 





and the positive lead going on to other 
boxes will connect to this bus also. This 
provides a check point to determine 
each anode output and an easy way 
find broken lead wires. The junction 
boxes will also eliminate underground 
splices. 

A convenient size box is 8 in. by 8 in. 
by 6 in., with gasket cover, that can be 
mounted on four joints of conduits 
measuring about 14% in. The conduit 
can be in a small concrete pier and the 
conductors passed through the conduit 
into the box to the bus on a termina 
board. A good installation is made i 
the pier is half buried and the box 
mounted about 1 in. above it. That 
way the box will be about 6 to 8 i 
above the ground. 

The negative return can be com 
nected to several lines at several places 
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in the yard co insure uniform current 
drainage. | 

Ac the rectifier, a larger terminal box 
will facilitate using a convenient bus 
ro connect the loads of each ground bed 
section to the positive output of the 
rectifier and the negative leads to the 


negative ourput. 
Pipe-to-soil voltage survey 


When the installation is placed in 
service, the current output of each an- 
ode, read at the small junction boxes, 
and of each ground bed section, read at 
the rectifier junction box, should be re- 
corded so that these currents can be 
checked in the future when conditions 
are similar. 

The amount of protection received 
from each known anode output can be 
determined most economically by a 
pipe-to-soil voltage survey. In con- 
gested pipe areas, voltage readings 
should be taken with the reference elec- 
trode positions only a few feet apart, 
and, of course, over each line. In this 
type of area, and along the edge of 
buildings and structures, a spacing of 
3 ft will show considerable differences 
in potential, especially near bare or 
poorly coated lines. 

It is important to know if the volt- 
age observed is a result of the applied 
current, a result of couples by galvan- 
ized pipe, or just a high voltage anodic 
area. The voltage from the applied cur- 
rent can be found by interrupting the 
current and noting the “on” and “off” 
readings. This will not tell the full in- 
fluence of the current, but it will tell 
where the protection is. 

A convenient record of these pipe- 
to-soil voltages can be made on a print 
of the general piping plan. The read- 
ings can be noted right where they were 
taken and color-coded to show the dif- 
ference between the “on” and “oft” 
voltages and the voltages on the dif- 
ferent systems. 


Intersystem bonding 


When making the voltage readings, 
care should be taken to make the nega- 
tive contact to the same system elec- 
trically as the one that the plug is over. 
For instance, it is easy to have the nega- 
tive contact on the general piping sys- 
tem and the plug over a bare steel drain 
line that is not electrically tied into the 
test of the system. For this reason, a 
separate contact should be made to each 
different piping system to check for 


This article is adapted from a talk presented at 


the NACE south central regional meeting held last 
October in Tulsa. 
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electrical continuity, even though most 
of the piping will be already connected 
through the compressors, etc. All pip- 
ing that is to receive protection will 
have to be bonded, of course. If there 
is an isolated system that is extensive, 
it should be bonded in several places. 

Systems like bare steel drain lines 
that are close to the ground bed can be 
damaged. These lines will pick up cur- 
rent near the anodes and discharge it 
near the negative drain point or 
through the earth to lines that connect 
with the negative drain point. 

Foreign pipelines should be insulated 
from the yard piping and, if necessary, 
resistance bonds can be installed. 


Adjusting current output 


The pipe-to-soil voltage survey will 
show the effects of the current in each 
area. If the voltages are all excessive 
in any area, the current can be limited 
by resistors installed in the small junc- 
tion boxes, connected in the anode 
leads. 

But the usual situation will be chat 
more current is needed. Additional an- 
odes can be installed in those areas and 
either connected in the existing junc- 
tion boxes or in new boxes. The inter- 
rupted current readings will give some 
indication of how much additional cur- 
rent is needed. 

At times, the area of the cathode in 
a location is so large that more current 
is drawn from an anode than it is de- 
signed to handle if it is to have the de- 
sired life. A convenient solution is to 
install another anode near the first so 
that the current that is required will 
be divided between the two. 


Maintenance 


The d.c. output of the rectifier should 
be read and the reading recorded about 
once.a week. A good history of the 
ground bed performance can be seen 
from this record. In some cases, the 
anodes may have to be watered in 
drought areas. 


Conclusions 


The task of distributing the current 
properly through the plant yard can be 
accomplished by distributing the an- 
odes where the current is needed, and 
the pipe-to-soil voltages can be made 
sufficient yet not excessive over the en- 
tire yard. 

There are endless possibilities and 
variations to this effective and neat type 
of system for plants; and the principle 
can be adapted to any yard regardless 
of size or congestion. 








Safety features 
incorporated in 
redesigned truck 


Charles Pfister, Columbus district 
garage superintendent of Ohio Fuel 
Gas Co. has redesigned a one-ton pick- 
up truck, and with the help of Oscar 
Myers, auto mechanic, mounted a Lin- 
coln Arc electric welding unit on the 


bed. 


Controls were removed trom the 
front of the welding unit and mounted 
on the curb side of the truck so the op- 
erator can reach them from a standing 
position on the ground. The new de- 
sign also affords the operator a clearer 
view of all the controls. 


In addition, acetylene tanks for 
welding operations were placed on the 
bed of the truck in such a manner that 
they are readily accessible and easily 
removable. All welding gauges for ace- 
tylene operations are carried in a spe- 
cial compartment built for that pur- 
pose. 

Before the redesigning of the truck, 
welding operators were in danger of 
slipping, falling, or straining them- 
selves in unnatural positions assumed 
when crawling into the truck to change 
the controls. 

Not only does the new welding truck 
unit eliminate existing hazards, it 
speeds welding operations. 


This is the third truck Mr. Pfister 
has designed, and Mr. Myers has built, 
for welding machine operations. The 
designs have been so proficient that 
other operating groups of the Columbia 
Gas System have borrowed the plans. 








Clearer view of controls is possible 
with side-mounting. 
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e Six Ingersoll-Rand KVG gas-engine-driven 
compressors installed at United Gas Pipe 
Line Company’s new Needville, Texas, gas 
booster station. These 1320-hp units boost 
gas pressure to 900 psig on a new 30-inch line. 


BS = 


owe 


...and these 
OTHER I-R 
compressors 
and gas engines 
bring United's 
total to 





Another view of the six KVG compressors at 
United Gas Pipe Line Company’s Needville Sta- 
tion showing the compressor cylinders. This instal- 
lation is duplicated at the Goodrich station. 


COMPRESSORS «¢ £4DIESEL AND GAS ENGI 
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SAQIGINE-DRIVEN COMPRESSORS 


add 15,840 hp to rapidly expanding 
natural gas system of 


nited Gas Pipe Line Company 


, att is a privilege to serve those who serve the 
| Hence Ingersoll-Rand takes justifiable 
in the recent installation of twelve KVG 
sngine-driven compressors by the largest han- 
of natural gas in the world. These 1320-hp 
ite installed in booster stations at Needville & 
sdrich, compress natural gas to 900 psig on a 
» 30-inch line—part of United’s continuing 
ram of system expansion. 


ygersoll-Rand equipment is well known to 
ators throughout the entire United Gas Pipe 
ne system. For United has been using I-R com- 
sors and engines for the past sixteen years. 
The first of the famous XVG compressors were 
ed in 1937. Subsequent installations brought 
d’s total to thirty-five of these XVG units — 
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WVG’s 





the original V-angle design pioneered by Ingersoll- 
Rand. Also included on the United Gas Pipe Line 
system are twenty-three of the newly-acclaimed 
JVG and SVG compressors, superseding the origi- 
nal XVG design — fourteen JVG units in 110, 165 
and 220 hp sizes, and nine SVG units in 330 and 
440 sizes. In addition, twelve 408-hp PVG gas 
engines have been installed for serving their pipe 
line stations. 


All of these compressors and gas engines are 
now in operation, giving the continuous depend- 
able service for which I-R equipment has become 
traditional throughout the gas industry. Your 
nearest Ingersoll-Rand representative will be glad 
to give you complete information on I-R V Four- 
Cycle gas-engine-driven compressors in any type 
or capacity. 
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12 PVG’s 











11 Broadway, New York 4, N. Y. 


= @ Ingersoll-Rand 
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Inspecting pipeline welds 
by radioactive isotopes 


By DR. P. J. STEWART ° Isotope Products Ltd., Oakville, Ontario 


IVE Canadian pipelines have re- 

cently been inspected by a new 
“atomic” method. And this same meth- 
od has also served to inspect oil storage 
tanks, liquid and gas spheres, high pres- 
sure piping and refinery units, all in 
new record times. 

Isotope Products Ltd., the company 
responsible for these developments, 
uses one of the artificial radioactive ma- 
terials that are now prepared in nuclear 
reactors on this continent. The U. S. 
reactors at Oak Ridge and Brookhaven 
and the Canadian Chalk river pile are 
the major producers of these radioac- 
tive materials. They can all be regarded 
as large “furnaces”; metals and chemi- 
cal compounds can be put into these 
furnaces and they come out “hor,” or 
radioactive. They remain hot for quite 
a long time, too, many years in some 
cases. 


Invisible light rays 


These radioactive materials all emit 
rays that can be thought of as invisible 
light rays. Unlike ordinary light, how- 
ever, these rays can ‘see’ through ma- 
terials. The rays are of various types, 
some stopped by a few thicknesses of 
paper, some able to penetrate a foot or 
more of steel. In the inspection of welds 
we are mostly concerned with rays that 
can penetrate steel up to 2 in. thick 
Isotope Products has developed the use 
of radioactive material (an “isotope” ) 
that emits rays admirably suited to this 
thickness range. It is a form of radio- 
active iridium ( iridium 192), prepared 
by puting the rare platinum-type metal 
iridium into one of the nuclear fur- 
naces. 

The major advantage of iridium lies 
in its portability. Unlike radium or 
radioactive cobalt, it requires compara- 
tively little lead to stop its rays. This 
means again that larger amounts of 
iridium can be handled in safety. Radio- 
activity is normally measured in terms 


Exposure camera used for weld inspection in storage tanks. 





of “curies,” a word coined in honor of 
the discoverer of radium. Until recently 
a curie was a large amount of radio- 
activity—a curie of radium for instance 
costs many thousand dollars and a curie 
of cobalt needs 100 lb of lead to protect 
it. But with iridium, 30 to 50 curies 
are normal for pipeline inspection and 
up to 200 curies have been used for 
radiography of large tanks. 

Handling such large radioactive 
sources means the use of carefully de- 
signed equipment. This equipment, al- 
though in most cases specially engi- 
neered for the job, is not in any case 


prohibitively heavy. In fact, almost all 
the exposure “cameras” used can be 
carried by one man. One of these cam- 
eras, called the external pipe camera, 
has been in use on the five Canadian 
lines previously mentioned. Weighing 
only 30 Ib, it operates by bringing the 
isotope close to the outside of the weld 
The camera is clamped onto the pipe 
and a film, with lead-intensifying 
screens, is fastened onto the pipe $0 @ 
to cover the opposite side of the weld 
The camera is opened and closed by the 
manipulation of a 4-ft cable, which 
means that the operator is at a safe di 
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Main layout of newly developed camera for use on large-sized lines. 
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cance from the machine when the radio- 
active material 1s exposed. 

One of the two photographs shows 
the operator opening the camera, the 
other the camera in use on an 8-in. oil 
line. The line is the 180-mile Sun pipe- 
line, built last summer and now carry- 
ing products from Sarnia to Toronto. 
On this line an average of 30 welds a 
day were inspected during the four 
months that the line was under con- 
struction. The camera could be posi- 
tioned on the pipe by the one operator 
even in very rough country, through 
swamps, sloughs and river crossings 
where it was difficult to get any vehicle. 
The powerful iridium 192 sources used 
ensured that exposure times were small 
—a minute was standard, even with a 
slow, fine grain type of radiographic 
film. 

The same type of camera was used 
last summer on two western Canadian 
lines, the Imperial Oil pipeline and the 
Northwestern Utilities line, which were 
inspected by Isotope Products Edmon- 
ton branch. It was also used on a section 
of the 30-in. interprovincial pipeline in 
eastern Canada. In all these cases the 
camera, clamped exactly on the weld 
line, could take up to 220° of the weld- 
ed seam in a single exposure, with 
equal sensitivity and clarity along the 
whole length of the radiograph. For the 
“big inch” interprovincial line, the film 
used was in 70 mm strips 4 ft long held 
in specially designed plastic holders 
closed with zippers. 

For “big inch” lines where 360° cov- 
erage of the weld is called for, Isotope 
Products engineers have developed an- 
other type of camera. This machine, a 
patented development like the external 
camera, is undergoing extensive tests 
before field use. It runs inside the pipe 
and is self-propelled and automatically 
operated. It is operated by a small con. 
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trol source of radioactive iridium out- 
side the pipe, which stops and starts 
the machine, positioning it accurately 
in relation to the weld. 

The main layout of this unit is shown 
in the sketch. The exposure camera, 
containing the isotope source, is at the 
front of the unit. When this source is 
exposed gamma radiation is emitted in 
a narrow beam through 360°. An elec- 
tric drive motor, powered by two stor- 
age batteries and controlled by a radi- 
ation detection device, propels the in- 
ternal camera unit through the pipe- 
line. 

The control detector, brain of this 
mechanized camera, is located at the 
rear of the unit. This control detector is 
sensitive to radiations from a low curie- 
strength source, which is carried by the 
operator outside the pipe. 

The operator. wraps film around the 
weld and places the control source at a 
fixed distance from the weld. Auto- 
matically the internal camera runs 
along inside the pipe and when the de- 
tector reaches a point immediately be- 
low the control source, a trigger me- 
chanism cuts the motor and simultane- 
ously applies a power brake. At this 
point the exposure source is directly 


aligned with the film wrapped around 
the pipe and an exposure is made. After 
a controlled exposure time the unit 
automatically resumes travel until it is 
stopped by the control source again. 
Iridium has removed two of the 
greatest limitations on the use of gam- 
ma rays for radiography—their speed 
and clumsiness. Exposure times in iri- 
dium radiography are comparable with 
X-ray exposure times, and the small 
cameras are much easier to handle than 
a field X-ray machine, as well as need- 
ing no power supply. Iridium emits a 
low energy gamma ray, giving excellent 
sensitivity and contrast on the film. 


Additional applications 


Isotope Products has used iridium 
for other inspecting jobs in the oil and 
gas industry too. Welded seams on 
sphere-type holders up to 54 ft in 
diameter have been inspected in a one- 
shot technique—all the seams being 
covered by film and exposed simultane- 
ously by a source at the center of the 
sphere. Oil storage tanks up to 150 ft 
in diameter have been similarly radio- 
graphed using very powerful iridium 
sources. Another interesting job in this 
field is the inspection of gas cylinders. 
A large batch of these cylinders used 
for storage of illuminating gas was re- 
cently inspected, using radioactive iri- 
dium sources projected into the cylin- 
der via a locating tube. Corroded areas, 
scale, drawmarks deepened by pitting, 
and cracks around the base could all be 
observed in these cylinders. On pipe- 
lines again radioactive materials have 
been used extensively for tracing pur- 
poses, particularly in connection with 
the location of cleaner pigs. A radioac- 
tive “tail” on the pig, by means of 
which it can be followed above ground, 
was used on the Trans Mountain pipe- 
line last summer. 





External pipeline camera radiographing weld on 10-in. products line. 
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Fig. 1. Pressure woves at different points 
in orifice meter run (typical). 
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Effect of gas pulsation 
on orifice meter measurement 


By RAYMOND C. BAIRD ° Fluor Corp. Ltd., Los Angeles 


This article is a sequel to another on the same general 
subject in which was presented the concept of impedance 
mismatch caused by an orifice plate in a pipe, and the 
consequences arising therefrom.’ It was pointed out that 
perhaps the major effects caused by impedance mismatch 
are a change of intensity of a pulsation wave propagating 
through the orifice and a change in phase of this wave at 
the orifice. These two effects are principally functions of 
orifice beta ratio, frequency of the pulsation wave, and, to 
a lesser extent, the flow rate. Pressure, temperature, gas 
density and viscosity are influencing parameters, but their 
effects will not be considered here. 

This treatise is limited to a showing of the mathemat- 
ical methods for calculating orifice metering error. In 
particular, it will be shown nas the presence of pulsation 
causes an error in orifice differential pressure which in 
the case of a complex wave cannot be satisfactorily deter- 
mined at the present time because of insufficient empirical 
data. 

It is assumed, as in the first study' that the inferential 
type recording meter reads accurately the actual pressure 
differential occurring at the orifice taps. (The first study 
provides background for the procedures discussed here.) 





Fig. 2. Simultaneous traces of differential pressure, upstream 
pressure, and downstream pressure at an orifice plate showing 
it to be far too much on the conservative side. 
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© Studies of the dynamic effects of pulsating gas 
flow in orifice metering indicate that the most effec. 
tive ways to eliminate error caused by pulsation are 
to locate meter runs away from sources of pulsation 
and to reduce existing pulsation with dampeners or 
adequately sized surge chambers. 


Effect of intensity loss by orifice reflection 


The intensity of a pulsation wave being transmitted 
through a pipe is the energy flow through unit cross 
sectional area of the pipe per unit time. Whenever there 
occurs a sudden change of the cross-sectional area, a fraction 
of the incident pulsation intensity will be reflected. How. 
ever, in the case of an orifice plate where the sudden reduc- 
tion in area is almost immediately followed by a sudden ex. 
pansion to the same area as before, Stewart’ shows that 
neglecting viscosity and dissipation losses, a sound wave 
suffers no diminution of amplitude in passing through the 
orifice. This follows if the thickness of the orifice plate is 
very small as compared to the sound wave length. Thus, on 
the surface it would appear that reflection of pulsation ina 
meter run would have little effect in causing metering error. 
On the ether hand, actual measurements show’ that reduc- 
tions in amplitudes of more than 50% can occur for com- 
ponents of a complex pulsation wave. This is graphically 
illustrated by Fig. 1, which shows actual pulsation waves 
occurring simultaneously upstream and downstream of the 
orifice in a meter run. 

The apparent discrepancy with Stewart's results can easily | 
be reconciled to the facts, however, when it is remembered 
that Stewart developed his expression for sound pressures 
which are infinitesimal as compared to pipeline pulsation 
wave pressures. In addition, he did not consider the effect 
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: Ute er aen C4 any frictional dissipation of sound energy. We know from 

actual measurements that a reduction in amplitude of a pulse 
wave will occur when it is passing through an orifice, the 
exact amount being a complicated function of pressure, tem- 
perature, viscosity, flow rate, incident pulse amplitude, and 
orifice B ratio.’ 
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OIC Valves on the line at Frontier Oil Refining Company, a new refinery at Buffalo, New York. 


... theyre using our valves at 
Frontier Oil Refining Company 





Each valve shown here has qualified for its place in this line 
because it meets the oil industry standards of modern design, 
materials, construction and rigid inspection. 
Traffic in gallons demands this careful screening. In the 
long run, it means lower maintenance costs and longer service 
for OIC Valve users. It’s another reason why OIC Valves have 
gained ready acceptance at Frontier Oil Refining Company 
and other important oil industry installations. 





THE OHIO INJECTOR COMPANY © WADSWORTH, OHIO 


FORGED & CAST STEEL, LUBRICATED PLUG, 
ALVE 5 BRONZE & IRON 
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(A/B) = forsasme 


where 
amplitude of incident wave 
amplitude of transmitted wave 
Viscosity 
flow rate 
pressure drop in absence of pulsation 
ratio of orifice diameter to pipe diameter 


Fig. 3e. Mechanical meter run. Note that reflected wave (R) 
is further from ‘‘orifice’’ than transmitted wave (B), although 
their propagation velocities are equal. 
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Fig. 3b. Mass insert for changing ‘’B-ratio.”’ 





Phase shift 


For an orifice Stewart* shows that for a sound wave ( with 
zero net gas flow), a phase shift is introduced between the 
incident and transmitted waves. His expression for this shift 
when expressed in terms of beta ratio, 8, and sound velocity, 
c, becomes 


4 
tan | | p" + ) ran  “™ I | (2) 
of 2 C 


w = 27 f, f = frequency 
L = thickness of orifice 
The application of this theoretical result to actual meter 
run measurements shows it to be far too much on the con- 
servative side. Fig. 2 illustrates the actual phase shift which 
was found to occur in a laboratory orifice meter.’ 


Mechanical analogue 


Fig. 3 is a photograph of a mechanical analogue of a 
meter run and provides a clear visual picture of the way in 
which a wave propagates through an orifice. It is similar to 
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the mechanical models used by geop! ysicists for illuseres: 
the propagation and reflection of vibrational Pr 
through different strata in the earths crust. ‘in 

Compressional waves can be made to trayel down 
“pipe” (spring) by suddenly releasin; energy stored nine 
compression of a few turns of the spring at one end nal 
“pipe.” Upon reaching the “orifice” (4 mass in the form of 
a ring) a fraction of the wave energy will be reflected, The 
on-going or transmitted wave can be seen to be Jess ; 
and careful scrutiny will reveal that a phase difference has 
been introduced between incident and transmitted Waves 
this point. A change in “f ratio” is easily accomplished , 
increasing the mass of the ring by insertion of another rj 
which reduces the size of the orifice aperture,” > 
Effect of phase shift on differential pressure 

Fig. 4 illustrates the instantaneous pressure distribution jg 
the vicinity of an orifice under a condition of pulsative flow 
The recurrent pulse wave, traveling from left to right, is 
assumed to be sinusoidal. It may be a single component of 
a complex wave. Notice particularly the phase shift and te 
duction of pulse amplitude as previously described. 

The incident and transmitted waves can be describe: 
mathematically as 
p, = P, +A sin wt (incident wave) (3) 


Po = Py + B sin (wm t — @) (transmitted wave) (4) 


where 


p, and ps are, respectively, instantaneous pulsation pressures @ 
upstream and downstream orifice taps. 


P; and Pe are, respectively, static pressures (with no pulsation 
present) at upstream and downstream orifice tape 


A and B are, respectively, peak amplitudes of upstream ag 
downstream pulse waves. 


w = 2 £ where f is pulsation frequency 
yg = phase shift 
The instantaneous differential pressure is obviously 
Ap = Pil — Pe — (P; — Po) + A sin wt — B sin (wt— g) (5) 


Effect of phase shift on time 
averaged differential pressure 


The effect of ¢ on the time-averaged value of A p is zero. 





When Raymond C. Baird joined 
the research and development de 
partment of Fluor Corp. early in 
1946, he brought with him a back- 
ground of education that included 
a B.A. degree from UCLA, @ BS 
degree in meteorology and an MS 
in Physics at California Institute 
of Technology. He had also seen 
military service in World War ll. 

During his employment at Fluor 
he has been actively engaged 

research, design, and development work in the fields of 
electronics, gas cleaning, heat exchange, acoustics, and in 
all phases of the general field of fluid dynamics, with par- 
ticular emphasis on the study and analysis of problems 
involving vibration and pulsative flow in both gas and 
liquid systems. In addition, he directed all the actives 
of a rather well-equipped mobile research laboratory us 
for the prosecution of field surveys involving the dynam 
of fluid systems and mechanical structures. 
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Lifeline for industry 


This dependable delivery — plus uniform quality, wide 
range of sizes, and prompt service —is another reason why 
experienced pipeline companies know they can rely on 


Tue VAST NETWORK of pipe lines criss-crossing America 
. for they transmit gas, oil and 


are actually lifelines. . 
water essential to industry. 


For the past four years we have been helping to extend 
these lifelines by shipping more than 24,000 carloads of 
Basalt-Kaiser Steel pipe to major projects throughout the 
country. This is enough to build a pipe line from Juneau, 


Alaska to The Panama Canal. 


All of this steel pipe has been delivered on time. 


Kaiser Steel. 
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KAISER STEEL PIPE SPECIFICATIONS ° All pipe manufactured to latest A.S.T.M. and A.P.1. specifications 








Type 
Continuous Weld —Threaded and Coupled 


Continuous Weld — Plain End 
Electric Resistance and Fusion Weld — Plain End 
Electric Resistance Weld — Plain End 


Electric Fusion Weld — Expanded — Plain End 





2%" 
14" 


sf 


ia 


20” 


Diameter 


to 4°’ 
nominal |.D. 


to 41/2"' O.D. 
to 18° O.D. 


to 1234" O.D. 


to 30"' O.D. 





Length 
Uniform 21’ 


Up to 40’ 
Up to 40’ 
Up to 55’ 
Up to 40’ 





Wal! Thickness 
Standard 


Standard 
.250"' to .500°’ 
.188° to .375"’ 
.250"' to .500°’ 





Shipping Point 


Fontana, Calif. 


Fontana, Calif. 
Napa, Calif. — Basalt-Kaiser 
Fontana, Calif. 


Napa, Calif. — Basalt-Kaiser 








Prompt, dependable delivery at competitive prices » KAISER STEEL CORPORATION tos Angeles, Oakland, Seattle, Portiand, Houston, Tulsa, New York 
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This can be shown by integrating the expression for A p 
over a complete cycle of from (t — O) to (t — T) where 
(T = 1/f), and dividing by T thus 


(Ap)ave = re de (6) 


o 


—1/T i, + Adact—P, —Bela (ot ~ oe) a (7) 


(P, —_ P» ) + (A/w T) (1— cos Ww T) + (B/w T) (8) 
x [cos (w T — @) — cos @] 
Thus (Ap)ayve is made up of the “static” component 
(P; — P2), plus a dynamic component. However, since 
(T — 1/f), and (w = 2 7 f), equation (8) breaks down 
immediately to 
(ApD)eve = (P; — Pe) (9) 
and, accordingly, one would be inclined to think that pulse 
phase shift and intensity loss have no effect on flow meter 
accuracy. 


Effect of phase shift and intensity loss on flow rate 


To help understand how pulsation can produce error in 
a time-integrated flow-meter chart, it will be helpful to put 
equation (5) in a simpler form. Expansion of the trigo- 
nometric terms and factoring gives 
Ap = (P; — Pe) + (A — Boos ¢@) sinwt (10) 
+ (Bsin @) coswt 
= C+ A’ sinwt + B coswt (11) 


Cc (P; — Pe), the "DC"! or static component 
A’ = A — Boos @ / These taken together constitute the 
B’ = B sin ¢ § “AC”! or dynamic component. 


The dynamic portion of equation (11) can be replaced 
by one involving a single trigonometric term by finding the 
peak value of (A’ sin w t + B’ cos wt) at a point where 
[(wt) — a]. o is the phase angle for the new equation 
and is determined by setting the first derivative of the dy- 
namic portion of equation (11) equal to zero, Le. 


d (A’ sin w t -+ B’ COS @ t) = ¢@ (12) 
dt 
A’ cos » t — B sinwt = 0 (13) 


sin wt = A’ = tane (14) 


COS w t B’ 

o — tan™! (A‘’/B’) (15) 
The amplitudes of (A’ sin » t) and (B’ coswt) at (ot = 
a) are, respectively, 


A” =A’ sine (16) 
B’ = B’ cosa § 


The peak amplitude of the combined waves is 

D = (A” + B”) =A’ sino + B cosa 
and the final form of the “AC” or dynamic component of 
(Ap) becomes 


(Ap)ac = Dos (wt — @) (17) 
therefore 
(Ap) = C+ Dos (wt — a) (18) 


and we see that the differential pressure during pulsative 
flow varies above and below a mean value, C, by as much 
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as D. This oscillatory amplitude as \ 
of phase shift and intensity loss throuc' 
in the following equation (from equa: 


Sowa ; 
¢ Orifice as 

1, 15, and 16} 
(Ap) = (Pr — Pz) + [(A — Bos ») sin (tan-t Ayp) 
+ B sin @ cos (tan~! A/B) | 


xX cos (wm t — tan™! A/B) 
(19) 


This shows that the D factor of equation (18), the 
plitude of the oscillating or dynamic portion of Ap ra 
erally increases with increased phase shift and intensity lon 
If, as before, equation (18) is integrated to find the tj 
averaged value of (Ap) we obtain the same result at 
cated by equation (9). 


Dependence upon orifice equation 


However, if it is assumed that the orifice €quation hold 
true at any instant during the pulse cycle so that 





: 
> 0+ teen oon Peer mat 


Fig. 4. Pulsative flow through an orifice. Note: AP, = static iam 
w/no pulsation —AP,; = instantaneous loss w/pulsation present 





tl 


Q=k (Ap)* (20) 
where 

Q = flow rate 

k = a constant 


Ap = pressure drop across orifice 


then the total quantity of fluid flowing through the orifices 
in one cycle is 


wo = Qdr—sk (Ap)*—e C+ Deos (4t—o)*de 
' ° (21) 


Vv 


The important factors in this integral insofar as pulsa- 
tion is concerned are o and particularly C because these have 
been shown to be dependent in large measure upon pulsa 
tion intensity and orifice 8 ratio. Because it enters as 4 
square root function, the dynamic component of (4 p) 
does not drop out when integrating to find the quantity 
of flow during a complete cycle. The reason for this can 
be easily grasped by reference to Fig. 5. Curve A shows the 
variation in flow rate during the cycle where Qs = & (Ap). 
Qa is the corresponding average rate for the cycle. It would 
have the same value regardless of whether or not pulsation 
were present. Curve B shows the variation where Q = h 
(Ap). The average rate in this case, Qn, will obviously be 
less than Qa, because the exponent of (Ap) is <1. 

It is apparent from equation (21) and Fig. 5 that the 
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the orifice 





o)%dt 
(21) 
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*DARLING REVOLVING DISC GATE VALVES FOR EVERY NEED... 


These unique valves are available in iron, bronze, steel, special 
corrosion-resistant alloys and combinations, and in a broad range 

of sizes, for all kinds of normal and unusual services in pressures up to 
1500 pounds. Before you buy gate valves of amy type, find out what you 
stand to gain by using the proper Darling valves. Simply outline your 


service requirements and ask for a free, descriptive bulletin. DARLI ite 
f 


DARLING VALVE & MANUFACTURING CO. 


Williamsport 26, Pa. 
Manufactured in Canada by Sandilands Valve Manufacturing Co., Lid., Galt 19, Ontario. 
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Fig. 5. Effect of differential-pressure oscillation on integrated 
flow. 





amount of flow error is a function of the relative magni- 
tudes of C and D. The smaller C is as compared to D, the 
larger will be the error. This is another way of saying what 
has been observed for many years in the field: that increas- 
ing the average differential pressure by using a smallet ori- 
fice will, in general, reduce metering error. 


The result of pulsative flow 


The resultant effect, therefore, of the presence of dynamic 
component in (Ap) is to increase the effective pressure 
drop through the orifice for a specified time-averaged flow 
rate. Accordingly, if pulsation is suddenly introduced in a 
system containing an orifice meter the maintenance of the 
same actual flow rate requires that one or the other of the 
following possible readjustments of upstream and down- 
stream mean static pressures takes place. 


{ Py, increase 
| Ps», remain the same 


(1) - 


(2) J P;, remain the same 
| | Ps, decrease 


(3) J P;, increase 
| », decrease 


(3) is most likely to occur. 

The average orifice meter operates with a differential 
pressure, (Ap), on the order of only 25 to 50 in. of H,O 
at a static pressure measured in hundreds of psi. Hence, 
the slight alterations in upstream and/or downstream static 
pressures necessary to maintain the same flow rate after the 
imposition of pulsative flow would be so small as to make 
their measurement extremely difficult. These slight alter- 
ations, however, would appear at the flow meter as an ap- 
preciable percentage of the differential pressure. The result 
would be an error in the indicated differential pressure at 
the flow meter which would render inaccurate any flow 
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quantity calculations based upon inicgration of the 
meter chart. fow 


Remedy 


There are obviously two courses of action to take ; 
eliminating orifice-meter error caused by pulsative om 
One is to develop some complicated and expensive . 
to measure the amount of error and then apply the neces. 
sary corrections. It should be quite apparent, jp light of 
the material contained in this article, that this approach 
would be very likely expensive and time-consuming. 

The best approach, on the other hand, would appear to 
be the elimination of pulsative flow, since the Orifice meter 
as it stands has, over a long period of time, proven to be 
both accurate and dependable when operating under steady 


flow conditions. 


Conclusion 


Although nothing has been said relative to the self-gener. 
ation of pulsation by a meter-run installation, acoustical 
resonance of the lines connecting flow-meters to orifice 
or the effect of pulsation on the flow-meter itself, it should 
be quite apparent that the primary difficulty in 
pulsative flow is due to acoustical reaction of the Orifice t 
pulsation. 

Therefore, it would seem that if orifice metering is » 
be used for flow measurement, steps should be taken to ip. 
sure that compressor-induced pulsative flow is at a mini 
mum. This can be accomplished in several ways, chief of 
which in order of preference, being: 


1. The isolation of meter runs from sources of pulsation by 
means of fileer-type pulsation dampeners. 

2. The reduction of pulsation amplitude by installation of ade 
quately sized surge chambers.* 


3. The reduction of pulsation in the meter run by either 
“pinching back’’ on block valves located between meter runs and 
pulsation sources or inserting pressure-dropping orifices at such 


locations. 
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PROGRESSIVE GAS PIPE LINERS SPECIFY .. 


of Jol \4 | PIPE LINE VALVE CONTROLS 


The G2 takes its source of 
power from the medium in the 











transmission line, without any 
pressure reduction. There are 
no small parts. It’s a compact 
unit with all piping, valving 
| and controls integrally ar- 
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4 ranged. Field piping is kept to 
a minimum. Actually, only one 
small line from the pressure 
| source to the valve control is 
required. 


lias 


Some 180 Type G-2 valve controls are 
employed in Texas Eastern Transmission 
Company’s stations and along the line. 





E--M VALVE CONTROLS ARE HELPING TO PROTECT MOST OF THE MAJOR PIPE LINES. IF YOU HAVE A PIPE LINE 
CONTROL PROBLEM, CHECK FIRST WITH E-l-M. THERE IS A WHOLE FAMILY OF E-l-M STANDARD CONTROL DEVICES, 
AROUND WHICH ENGINEERS MAY DESIGN THEIR OWN CUSTOM-BUILT VALVE CONTROL SCHEMES. E-l-M VALVE 
CONTROLS ARE DESIGNED TO OPERATE GATE, GLOBE, PLUG AND BUTTERFLY VALVES, AND THEY MAY BE ADAPTED 
FOR OTHER PURPOSES. THEY MAY BE OPERATED ELECTRICALLY, PNEUMATICALLY AND HYDRAULICALLY. INSTRUMENTA- 
TION MAY BE FULLY AUTOMATIC, UTILIZING VHF RADIO OR OTHER MEDIA. 


E-I-M valve controls offer flexibility of installation and operation. 


Remember: They may be installed on your present valves in the field. 


Write for our descriptive folders. 
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HOUSTON 25, TEXAS © MOhawk 4587 
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STRAIN GAUGE: promising tool! 
for the gas pipeline industry 


An explanation of the way in which the wire gauge works 
and some suggestions for its application in gas installations. 


By NORMAN L. MEYERSON °* Worthington Corp., Harrison, N. J. 


ECENT developments in instru- 
mentation and electronics have 
given us many devices and systems to 
measure material performance in terms 
of mechanical variables. Basic oper- 
ation of one such device gaining in use- 
fulness today dates back to the earliest 
days of electrical knowledge. Although 
no larger than a postage stamp, it has 
proven to be one of industry's most 
versatile, dependable and accurate tools 
for translation of static and dynamic 
displacements into electrical quantities. 
By this means, the bonded resistance— 
wire stran gauge enables the precise 
measurement of displacement, load, 
surface strain, temperature, torque, 
pressure, flow, and a host of other vari- 
ables. 

As early as 1856 Lord Kelvin estab- 
lished that an increase in strain on metal 
wire directly affected the flow of cur- 
rent passing through the wire. He 
found that resistance to current flow 
increased with increased strain. The 
later established relationship, 

L 
A 


the resistance of the wire in ohms. 
resistivity of the wire in ohm-cm. 
cross-sectional area of wire in sq 
cms. 


wire length in cms. 


indicates the basis for Lord Kel- 
vin's observations. 


Since the ratio L/A obviously varies 
with stress when a length of wire is af- 
fixed to two points on a machine mem- 
ber, any tension or compression force 
acting on the member in a direction 
other than normal to the wire axis pro- 
duces a proportional change in the elec- 
trical resistance of the wire. The wire 
used as a strain gauge must be fastened 


-— — rr 


This article is based on articles appearing in current 
issues of Power and Fluids, a Worthington Corp. pub- 
lication. 
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Fig. 1 


Three of the many cvoilable types of strain gages 
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Fig. 1. Three of the many available 
grid type; right, rosette type. 


types of 





strain gauges. Left: simple type; cente 





to the test piece so that: 


a. no electrical short exists between the 
wire tie-points, 

b. it is drawn 
points, and 

c. the member under test is not 
changed or affected by the addition of the 
tie-point wire holders. 


taut between the tie- 


These three requirements of a good 
strain measuring device were recently 
realized in the now popular bonded 
strain gauge. A simple strain gauge of 
this type is illustrated in Fig. / (a). 
Additional requirements became evi- 
dent as use of the gauge became wide- 
spread. First, the wire used must be 
small in diameter giving the fairly high 
resistance needed for electrical bridge 
operation (described later in this ar- 
ticle), and to effect a high ratio of 
bonding area to cross-sectional area. 
Second, the wire must not be brittle 
and have as low a temperature coefh- 
cient of resistance as is practical. Tem- 
perature corrections are usually em- 
ployed (also described later in this ar- 
ticle) to offset bridge unbalance when 
these gauges are used. Third, the re- 
sistance change should be linear up to 
relatively high strains. This is not an 
actual requirement but is preferred for 
ease in handling data and in setting up 
automatic recording devices. 


The mounting of a strain gauge in 
volves no particularly elaborate proce 
dure. The surface must be even ané 
not too smooth. Surfaces having a If 
microinch finish ( Profilmeter) or leg 
should be roughened with 180 gri 
paper. A light sandblast gives an & 
cellent surface. Solvents should be used 
to remove oil and wax. Application d 
the gauge involves the use of nitroce 
lulose cement for temperatures bek 
150° F and polymer cements (B 
lice) for higher temperatures. Curis 
normally takes from 10 to 12 hours 
room temperatures, or shorter if até 
vated temperatures. Water-proofing i 
accomplished by the addition of coat 
ings such as ceresin wax, Neoprene 
silicone grease, and petroleum | 
Strain gauge manufacturers supply ¢ 
tailed instructions for preparation ang 
mounting with equipment. 

Since the change imposed by a fore 
on the gauge is resistive, we Can use 
simple ohmeter type of measuremet 
impressing a d.c. potential across 
gauge and observing the resultant cut 
rent. By application of Oms Law, | 


R = . where E is the applied vol 


age and I is the measured current 
amperes, the resistance is readily ¢ 
culated. However, this method is vé 


GAS—March, 19 




















Nn gauge in 
rate proce 
e even ané 
laving a lf 
ter) or le 
th 180 gre 
ives an & 
uld be used 
plication o 
of nitroce 
tures belc 
nts (Bs 
res. Curis 
12 hours @ 
ter if ate 
-proofing 
ion of coat 
Neoprene 
oleum je 

; supply ¢ 


aration an¢ 


d by a tore 
fe Can use 
rveasuremet 
| across t 
sultant cur 
ms Law, it 


pplied 4! 
| current | 


readily ¢ 
thod is 


rarely us¢ cause of the small change 
in resist. per unit strain. The 
Wheatston. ridge circuit is almost ex- 
clusively Us today. 

The bas’. bridge circuit is shown in 
Fig. 2 coge her with its fundamental 
relationsh;. These proportional quan- 
tities are ©)own for the specific case 
where ad potential is used. When an 
ac. bridge 's used, the capacitive and 
inductive :cactances of the resistors and 


leads must be balanced out by external 
compensation of internal non-active Ca- 
pacitance. Both d.c. or a.c. bridges are 
used with equal success. Amplification 
of the unbalanced d.c. bridge voltages 
has been, until recently, difficult to ac- 
complish because of the relative instab- 
ility of d.c. amplifiers. 

In bridge metering of strain gauge 
response, the strain gauges themselves 
are the resistor legs, as shown in Fig. 2. 
From the relationships of bridge per- 
formance, we see that a change in re- 
sistance of any One gauge results in an 
unbalance voltage. Also note that if the 
adjacent resistances R; and Ry were in- 
creased and decreased respectively by 
the same amount, twice the unbalance 
voltage of one leg change will be ob- 
served between B and B'. Furthermore, 
an increase in resistance of R,; accom- 
panying the same increase in resistance 
of Ry produces no change in bridge 
balance. 

This adjacent leg relationship is ex- 
tremely useful when temperature com- 
pensation and voltage amplification is 
desirable. To best illustrate this, refer 
to Fig. 3. In case I, temperature com- 
pensation is automatic since both R, 
and Ry are at the same temperature. If 





Fig. 2. Basic bridge relationship and its 
fundamental relationship. 














Fig. 2 a 
R; Ra 
A A' (\ 
R» R3 
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If a potential is im- 
pressed across A-A', 
zero potential exists 
across B-B' (bal- 
anced bridge) if the 
following is true: 
RL 


—_ *---— 


Rs R; 
Basic bridge relationship 
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Fig. 3. Strain gauge applications. 





both sides of the cantilever are not at 
the same temperature, additional com- 
pensating gauges are necessary. 

For case Il, two additional gauges 
are required to provide compensation. 
In case III, compensation is automatic 
since all bridge legs are at the same 
temperature. 

The sensitivity of the wire strain 
gauge, or “gauge factor” as it is com- 
monly called, is the ratio of the change 
in resistance to the strain; ie., gauge 
factor == A\R/R - AL/L where R and 
L. are the unstrained resistance and 
length respectively. Dobie and Isaac 
show in “Electric Resistance Strain 
Gauges” that the gauge factor for small 
strains is approximately 1 -+- 2AR/R. 

With regard to stability, manufac- 
turers claim favorable response when 
mounting techniques are carefully ex- 
ecuted. The drift of the zero and hys- 
teresis under load has been thoroughly 
investigated and found to be negligible. 

By judicious arrangement of gauges 
on the test piece, we can automatically 
eliminate effects other than those de- 
sired. In case I (Fig. 3), if the force 
(F) is applied as shown, R; and Ry» 
are in tension and compression respec- 
tively, producing an unbalanced bridge 
voltage. However, if an axial force (C) 
were applied as shown, both R, and 
R» would be in tension, thereby main- 


taining a balanced bridge. By rear- 
ranging the gauges, axial strains can be 
measured, with the effect of bending 
strains eliminated (case II) since R, 
and R; become part of the same leg of 
the bridge. When a force or force com- 
ponent (D) acts on the case II cantt- 
lever, R, is in tension and R; is in com- 
pression, and since these two gauges 
are in series in the A-B leg, their re- 
spective increase and decrease in resist- 
ance cancel, thereby having no effect 
on the balanced bridge. 

Case III permits measurement of tor- 
sional strains with automatic temper- 
ature, bending and axial strain compen- 
sation. 

Bending and axial strain compensa- 
tion is only complete if the strain 
gauges are mounted on helices 45° to 
the torsional axis (see Table 1, in rela- 
tion to Fig. 3). 

Determination of weight, pressure 
and flow are made in a secondary man- 
ner. For example, weight is measurable 
using a strain-gauge-fitted cantilever 
with the weight acting in the direction 
of (F) in either case I or Il of Fig. 3. 
For measuring pressure, strain gauges 
mounted on sections of tubing blanked 
at one end or on thin metal diaphragms 
are appropriate. 

Cells of the type shown in Fig. 4 con- 
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TABLE 1. STRAIN CAUGES 


Force Ry Ro 

Bending Tens. Tens. 
Axial... — Tens. 
Torsional............ Tens. Comp. 


Tens. Tension 
Comp. Compression 





Rs R4 Bridge 
Comp Comp Balanced 
Tens. Tens. Balanced 
Tens. Comp. Unbalanced 





sist of a pressure sensitive tube on the 
outside of which special SR-4 strain 
gauges are bonded. Pressure changes 
may be measured by means of electrical 
indicator or recorder of the potentio- 
meter type, but the cells are usually 
connected to operate an oscilloscope or 
oscillograph for high frequency re- 
sponse. 

Application of the thin metal dia- 
phragm pressure cell to primary flow 
measuring devices such as venturi me- 
ters, orifices and nozzles provides flow 
measurements which are considerably 
more accurate and precise than com- 
monly used Bourdon gauges and “U" 
or single leg manometers. 

The versatility of these simple sensi- 
tive elements is exemplified in many 
ways. Case I, Fig. 3, is used for the 
measurement of displacement weight, 
force and speed. Applications common- 
ly in use at Worthington include dyna- 
mometer load beams, shaft displace- 
ment indicators, and revolution coun- 
ters. In a similar manner case II is 
usable for force and weight. The tor- 
sional strain arrangement (case III) 
has found widespread use in the form 
of in-line torque measuring devices. 

Marketed as “torquemeters,’ these 
instruments measure transmitted torque 
irrespective of the driver efficiency. 
The use of gear box and belr losses, 
and turbine calculations are unneces- 
sary when an in-line torquemeter 1s 
used. Most torquemeters are manufac- 
tured with reduced area gauge sections 
in order to realize a greater twist angle 
since the twist angle is directly propor- 
tional to the applied torque and in- 
versely proportional to the fourth 
power of the gauged section area (for 
any round shaft). 


In the field of vibration the three 


strain measuring Cases are used in meas- 
uring and recording linear and tor- 
sional vibrations. We can observe not 
only frequencies down to zero cycles 
per second but also the shape of the 
vibrational waves. Additional data 
such as acceleration and velocity are 
obtained by applying the displacement 
wave to electronic differentiation cir- 
cuits. 

In most strain investigations the di- 
rections of the maximum and mini- 
mum principal strains are not known. 
To determine them three gauges may 
be used, each oriented 45° from each 
other on axes having as their origin 
the point in question. However, manu- 
facturers also supply rosette gauges 
(Fig. 1c) to eliminate the necessity for 
using more than one gauge. 

The test and mathematical tech 
niques with the use of the rosette gauge 
have been thoroughly developed and 
are treated in many papers and books 
currently available. By means of three 
simple rosette strain measurements it 
is a simple matter to calculate the three 
axial strains, the maximum and mini- 
mum principal strains, the principal 
strain directions, the axial stresses, the 
maximum and minimum principal 
stresses, and the maximum shear stress. 

Temperature measurements (case 
IV) can also be made with strain 
gauges. Because of the principal func- 
tion of the strain gauge to measure 
strains and to be as insensitive to tem- 
perature as is practical, the strain gauge 
wire is basically one with a low tem. 
perature coefficient of resistance. This 
means that the wire displays a very 
small change in resistance for a relative- 
ly large change in temperature. The 





Fig. 5. Strain gauge cantilever. 
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Fig. 4. The SR-4 high-frequency Pressure 
cells are designed for 50° higher out. 
put, using vo.tages as high as 25. Special 
materials are used for the sensitive unit 
to meet high frequency requirements. 
Cells are approximately 51 in. long 
overall, 2 in. in diameter, and weigh 
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change in resistance of the strain gauges 
of a Wheatstone bridge cannot there. 
fore be conveniently used for temper- 
ature measurements directly. Instead, 
by placing the gauges on a material 
that has a high coefhicient of expansion 
they can be made to indicate temper. 
ature in response to changes in dimen- 
sions. The use of such higher coeff. 
cient materials as aluminum, phosphor, 
bronze, lead, tin, and zinc will result 
in Maximum temperature sensitivity. 


Another method wou!d be to put the 
Strain gauges on the top and bottom 
sides of a strip bimetallic element. As 
the temperature sensed by the element 
changes, the difference in expansion co 
efficient between the dissimilar metals 
will cause the strip to bend. The strain 
gauges will then be subject to compres 
sive and tensile strains set up by the 
bending of the element and thereby un- 
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ond weigh rr Here at Hill, Hubbell we have completed and delivered 
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The first installment of Hill, Hubbell Order No. 10,000 leaves our Girard (Ohio) Plant for shipment to a public service 
company in Colorado. This order consisted of 12 carloads of 20” pipe for a supply line in Denver. Through the years, 
Hill, Hubbell shipments have ranged from single carloads to whole trainloads of coated and wrapped pipe. 
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balance the Wheatstone bridge. 

Through the use of accessory elec- 
tronic equipment, the minute bridge 
voltages are amplified to permit obser- 
vation of small strains with exceptional 
accuracy. ‘As an example, a manufac- 
turer of “torquemeters” guarantees his 
instrument to be accurate to + 
1% of the full load rating from zero 
to one-third load and + 1% of the 


reading from one-third to full load rat- 
ing. Worthington uses a number of 
these instruments COvering a range 
from zero to 4000 ft lb and speeds up 
to 15,000 rpm. Calibration revealed 
accuracies better than those guaranteed. 
Tests made using the same instruments 
under the same load conditions one 
year apart revealed no detectable dif- 
ference in test results. 

The versatility of the strain gauge ts 
the aspect most revered by engineers 
and technicians in their day-to-day con- 
tact with this valued tool. Less known 
applications of the strain gauge aid in 
procuring information heretofore difh- 
cult to obtain. In addition to those ap- 
plications already cited, it is possible to 
apply strain gauges to obtain measure- 
ments of axial travel, runout, critical 
speeds, axis translation, and the speed 
of rotating members instantly, simul- 





tested without bounce. 





































taneously, and under dynamic condi- the rotor, as measure.!, will be relor; 
tions. 


to the frame (Fig. 6). 


For all these measurements strain Calibration is easil\ ccomplished 
gauge cantilevers such as described for providing known axia! displacements 
bending strains (case 1) are all that are and measuring the resulting bridge up. 
required in addition to a voltage source balance. Observation on an Oscillo. 
and a means of viewing the unbalance scope screen will perm i: {UaNtitative ag 

V4 of voltages such as an oscilloscope or oscil- well as qualitative analysis of the axial 
lograph. The cantilever is of spring motion. If d.c. excitation of the bridge 
steel and has a Synthane or Formica is used, an oscilloscop: with a dc, in 
contact bar rigidly attached to the con- will be required. Amplification of the 
tacting end (Fig. 5). weak unbalance voltages can be ob. 

Physical dimensions depend entirely tained by employing the use of a strain 
upon the application; however, it is im- gauge amplifier (d.c.) as a 
portant that the spring steel cantilever unit between the bridge and the Oscillo. 
be so positioned as to provide sufficient scope or the internal d.c. amplifier of 
contact bar preloading to permit it to some of the better available oscillo. 
follow the motion of the unit to be scopes. While permitting the use of 


more stable, simpler, and less expensive 


In order to observe and record the amplifiers, a.c. bridge excitation re. 
amount of axial travel, a strain gauge quires the use of impedance compensa. 
cantilever is applied so as to be sensi- rors to balance out distributed and Jead 
tive to axial motion, only, relative to capacitances. In addition, detector and 
some stationary part of the machine. filter sections are required to resolye 
The contact bar end of the cantilever the a.c. modulated waves to single am. 
is made to bear against the back of a plitude waves for observation or re. 
coupling hub or a ring put on the shaft cording. 
expressly for the purpose of exploring Strain gauge amplifiers employing 
dynamic rotor operation (Fig. 6). the use of carrier frequencies from $00 
When the rear of the cantilever is at- to 5000 cps are commercially available 
tached rigidly to the frame of the ma- The choice of carrier frequency is dic. 
chine under test, the axial motion of tated by the nature of the variation to 
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Fig. 7 (left). Bridge systems. 
Fig. 8 (below). Examples of oscillograms for several types of 
shaft motion. 


Fig. 9 (below left). Typical shaft resonance curve. 
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Just The Right Size 


Small Enough to Give You Personal Service 
Big Enough to Do The Job 


Many River Construction pipeline jobs are repeat contracts from 
companies who have used us before. These companies have found 





the value of doing business with our organization; we have all 
the equipment, the personnel, and the experience necessary to 
complete jobs of any size on schedule. Every partner of our organ- 
ization averages well over twenty years of pipeline experience — 
your job will benefit from this “know how” when you call on River. 
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Fig. 10. Timing mark- 
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be measured. Slow periodic or aperi- 
odic axial motion can be handled con- 
veniently with either a d.c. or an ac. 
bridge system (Fig. 7). Maximum sen- 
sitivity is realized when all four legs 
of the bridge are of equal resistance. 
The d.c. supply voltage for the d.c. 
bridge system should be high enough 
to provide a sufficient unbalance volt- 
age to be acted upon by the amplifier 
yet should be low enough to avoid over- 
heating of the strain gauges. Data on 
safe working voltages for various size 
gauges are available from the strain 
gauge manufacturers. 

Should the resulting wave of axial 
travel be periodic and it is desired to 
know the frequency of the variation, 
several systems may be employed. First, 
the unknown wave can be beat against 
a known variable frequency on the os- 
cilloscope directly. Procedures for this 
type of analysis are described in oper- 
ating instructions for all oscilloscopes. 
Second, a synchronizing timing mark 
may be employed to provide distinct 
timing intervals on the screen of the 
scope. Description of such a device is 
given later in this article. Third, the 
unbalance waveform can be fed into a 
waveform analyzer which will indicate 
the basic and harmonic frequencies di- 
rectly. The third procedure is gener- 
ally only practiced where axial travel of 
a rotor is of serious nature and war- 
rants the purchase of waveform analysis 
equipment. Axial travel measurements 
are useful on all floating shaft machines 
whose shaft positions are dictated by 
magnetic fields or hydraulic balancing 
members. 

By placing a pair of strain gauge 
cantilevers to act radially at the exposed 
ends of a rotating member, it is a sim- 
ple matter to establish the nature of the 
shaft’s radial motion. Through the use 
of an electronic switch the movement 
of each end of the shaft is viewed 
simultaneously on a single oscilloscope 
screen. In this manner runout and axis 
translation can be identified. 

In the event the response of more 
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than two cantilevers is required, it is 
preferable to use separate amplifiers 
for each cantilever and record the 
resulting amplified waveforms ona 
multi-channel magnetic oscillograph. 
Fig. 8 illustrates typical oscillograms 
obtainable with a multi-channel oscillo- 
graph on rotors exhibiting various 
forms of dynamic action other than the 
ideally smooth operation every manu- 
facturer strives to achieve. Curve “a” 
represents the motion of the rotor at 
“a” taken radially just left of the left 
bearing. Curve “b” is the recording of 
the radial displacement at “b” taken 
just right of the right bearing. Curve 
“Cc” represents the coupling motion 
taken axially just left of “a”. Curve “d” 
is a recording of the radial displace- 
ment of the center of the rotor taken 
mid-way between the line bearings. 
While the drawings of the shaft action 
are of exaggerated proportions, those 
of the oscillograms are not. With am- 
plification, enlarged waveform of the 
dynamic displacements can be achieved 
easily. Magnetic oscillographs have 
timing lines automatically placed upon 
the sensitive film or paper as records 
are made. The speed of the rotor is 


easily computed f; 
marks. 

Case (A) of Fig. 8 | 
because of coupling 
unbalance and is cha: 
large radial displacen cnt at the coup. 
ling end of the shaft with an out-of 
phase radial displacement at the othe 
end. Cases (B) and (CC) may come 
about because of misalignment of 
couplings on bearing-supported Spacey 
shafts. Case (B) illustrates misalign, 
ment in the same direction and Cas 
(C) in Opposite directions, Unbalane 
of the rotating mass between the bear. 
ings may ive rise to case (B) transis 
tion Of a pattern similar to case (D) 
The cantilever placed radially at th 
center of the shaft span between th 
bearings will indicate when the firg 
critical speed is obtained. A plot of 
bridge unbalance versus speed will pro 
duce the typical resonance curve of th 
first critical (Fig. 9). Higher order crip 
icals are recorded by shifting the cant 
lever to points on the shaft to cop. 
respond with the maximum amplitude 
to be obtained. 

Through the use of an insulated co} 
lar made of Synthane or Micarta, sur 
faces are provided whereby axial ani 
radial displacements can be measure 
simultaneously. A grounding contac: 
through the collar provides an artificial 
unbalance on the measuring bridges tw 
create a pulse on the oscilloscope screes 
once every revolution. These pulse: 
represent timing marks which are used 
to determine the speed of the shaft and 
also to provide a reference point of 
the shaft to aid in the localization o 
regions contributing to erratic mechan 
ical or hydraulic performance (Fig. 10, 


‘hese timing 


come abou 
IZNMeEnt op 


‘erized by i 





Some uses one gas company 
found for the strain gauge 


Just what has the subject of strain 
gauges to do with the gas industry? 
What are its applications, actual and 
potential? 

Hale C. Goodrich of United Gas 
Pipe Line Co., Shreveport, is con- 
vinced the uses are manifold, In a 
talk before the ASME Petroleum Me. 
chanical Engineering conference last 
year in Houston he told of some of 
his own experiences with these de- 
vices: 

The fact that measurements of strain 
are made in micro-inches or millionths 
of an inch places the problems in the 
light of ridiculous refinement, in the 


minds of many. Don't be misled. Re- 


member that a strain of 500 micro 
inches in steel means a stress of nearly 
15,000 psi. That is more than wouk 
be allowed in the design of some struc: 
tural members in compression, yet tem: 
perature misalignment or eccentricity 
might easily cause this much stress 00 
many of the pipes or structures 
by us. 

You may think that stress analysis t 
only useable in isolated cases which are 
problems of a highly technical na 
That is only a small portion of the story. 
Let me give you an example. 

After hunting for a suitable place © 
experiment with bonded wire stra 
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uges, We selected a Compressor sta- 
rion convenien‘! located in the area 
near our general ofnce. I went out to 
look over the stavion. I ll admit I didn't 


¢ where (0 begin. As in many 
scations, there were vibrations in small 
pipes, large pipes, valves, nipples, and 
concrete. We cise ussed the various 
means of attack. Finally it was decided 
1 cement gauges on a lot of the points 
of vibrations. We did this and found 
that our station under certain operating 
conditions was dancing to the cune of 
one million vibrations every eight 
hours. You might think that to be 
enough to shake anything apart. 

Well, we found one 2-in. nipple that 
was connected to a piece of equipment 
by means of a flange and to a header 
by means of a saddle. The saddle broke 
bur the nipple did not. We measured 
about 12,000/sq in. vibration stress on 
the nipple. Under the allowable work- 
ing pressure this made the stress go to 
more than the allowable but not over 
about 30,000 psi. This would not break 
the nipple. However, there is bound to 
be some welding stress in a welding 


saddle. 


know jus 


Fatigue limit exceeded 


Assuming that to be the case and 
also assuming that 1% of the vibrations 
went to the maximum, it can easily be 
believed that the stress in the saddle 
exceeded the fatigue limit quite often. 
It is logical to believe that failure of 
the saddle was due to fatigue. This was 
only a small nipple but there are, no 
doubt, more points of doubtful stress in 
that station. 

For example, the discharge nipple 
from the compression cylinder goes 
down into the discharge bottle about 
3 ft below the cylinder. The discharge 
bottle is supported on brackets placed 
under it with 4-in. neoprene pads be- 
tween the support and the pipe. There 
isa temperature change of about 100° 





























F between shutdown conditions and 
operating conditions. At certain oper- 
ating conditions the station vibrates 
more than at others. When this exces- 
sive vibration occurs, the station oper- 
ators tighten up on the supports to stop 
the vibration. This takes up the slack 
provided by the neoprene, but also con- 
fines the expansions of the riser dis- 
charge bottle and cylinder. 

Gauges were placed on the riser to 
see if the amount of expansion of the 
riser could be measured. Considerable 
difficulty was encountered in making 
the strain gauge measurements because 
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of temperature effects on the gauge and 
the rate of heat transfer being very low. 
At this point we had determined that 
a problem existed. 

A temperature -compensated gauge 
was then placed on the riser and meas- 
urements taken. Measurements showed 
that the tightening of supports did pre- 
vent expansion to some extent, that the 
tightening should not be too excessive 
and should only be done after the pipe 
had heated to its full expansion. The 
expansion due to temperature and pres- 
sure could stress the riser to 18,000 psi 
even though the pipe wall was .322 in. 
thick. In case of vibration of the pipe, 
additional stress would be present. The 
total thrust down on the discharge bot- 
tle could be even greater. This could be 
compared to the flattening test for pipe. 
However, the gas pressure within the 
pipe would resist the vertical push to 
some extent. The amount that this pipe 
is pushed out of round and the amount 
it springs back to round could very 
easily be the amplifier for vibration. 

[ am only presenting this to you as 
a problem. I am not offering you an 
answer. However, such problems as 
this are the type that only some means 
of stress analysis can solve. 

Another project we have been ex- 
perimenting with is a suspension 
bridge. The primary purpose of the 
test was to measure additional stresses 
caused by wind. Considerable difficulty 
was encountered in getting a device for 
measuring strain in a wire rope but a 
differential transformer extensomete- 
was used which was satisfactory except 
for the method of mechanical attach- 
ment, which must be tailored accurate- 
ly to suit the conditions. 


Vertical movement studied 


During the course of experiments 
with the measuring device, studies were 
made of the vertical movement of the 
bridge. Recording anemometers and 
wind direction devices were installed. 
The temperature was also recorded. 
There were interesting developments 
recorded even though the attachment 
of the strain gauges had not yet been 
perfected. We found that the vertical 
movement of the bridge due to a 50- 
mph wind was about 7-in. and that the 
period of vibration was about 1 cycle 
every three seconds. Later a 94-mph 
wind was encountered. This showed 
how the amplitude of vibration picked 
up as the wind velocity continued to be 
high. The strain gauges being used at 
that time were knocked loose from the 


cable before the higher wind occurred 
but a lot of good information was ob- 
tained before they went out. 

An additional line was placed on the 
bridge. Measurements were taken as 
each section of line was placed. The ec- 
centricity of the loading was found to 
stress the cable bur little. The impact 
due to movement of the pipe onto the 
bridge was very little but could be 
seen on the chart. Our measurment 
techniques were not as refined as we 
would like to have had them but they 
did very well within practical limits. 


Additional tests 


[ have some other tests in mind 
which I hope to make when the oppor- 
tunity presents itself. One of these is 
the positioning of piling under a com- 
pressor block. Usually we place piling 
with a uniform spacing under such 
foundations. Suppose a gauge was 
placed on the piles in the above situ- 
ation and the wires brought out to a 
switchboard on the outside. Readings 
could then be taken on each gauge so 
that the distribution of the load could 
be found with a fair degree of accur- 
acy. In all probability the results would 
show that certain piles were heavily 
loaded while others were only partially 
loaded. Either a savings could be made 
or a more efficient use of the same num- 
ber of piles could be found. 

We had a very similar case where we 
were building some pipeline suspen- 
sion bridge anchors. We were having 
considerable trouble getting steel H 
piling. (The original design called for 
a uniform spacing of piling based on 
cores taken at the site previous to the 
design.) When we were about to run 
out of steel, a soil-bearing test proved 
that two anchors could be placed with- 
out any piling. How many times have 
we done things on such a basis as this? 
Along this same line, it is argued that 
the piling under a foundation takes all 
the load and that the soil takes none; 
yet the concrete has to be poured wet 
on the soil and no load can go to the 
piling until the concrete sets up. If 
gauges were placed on the piling before 
the concrete is poured, a measure of the 
proportion of the load taken by the soil 
could be found. 

Another test I would like to try 
would be to place gauges in the col- 
umns of a building, say three gauges 
per column so that a fair load distribu- 
tion over the column would be ob- 
tained. As the loads went on the col- 
umns the weight of each floor could be 
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handles 
TOUGH SHALE...ROCK... 


Rough going, but C-35 Bontom Crowler 
keeps pipeline trenching on schedule. 


Or Handles Most 
STATION ASSIGNMENTS 


Where high mobility is de- 
sired, truck-mounted BAN- 
TAM quickly goes from job- 
to-job at truck speeds. 
There's a BANTAM mount 
specially built to fit your 
particular job need, either 
lifting or excavating. 


Check Shoes Bantam Crawler Features 


2-Speed independent Travel . . . hoist, swing, 
carry-the-load while traveling —all at the same 
time. 


High-Speed Operation . . . C-35 features fast 
line and swing speeds, instont-acting straight 
mechanical controls. 


Proper Balance . . . longer, wider crawler base 
—nearly square—has low center of gravity 
with adequate clearance. 


Power Boom Hoist. . . for power lowering as 
well as raising, standard equipment, no extra 
cost. 


LOW INITIAL COST -- LOW MAINTENANCE COST 


Complete Line of Bantam-Built front-end attachments available for the C-35 Crawler. Find out more 
about how this new “pipeliner's dream” can speed-up your excavating and lifting jobs, and at the 
same time cut your costs. Ask your nearby Schield Bantam Distributor for a demonstration TODAY! 


Or write the factory —NOW! 


Model T-35 with All-New 
Crone Corrier 
Lifts 12,000 Lbs. 
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We have some lines 
the Gulf of Mexico. There are pr 
many — and strains in the risety 
to the « rilling plattor ms. We h 
sooner or later we may have soem 
tunity of checking a few of these with 
our gauges. 


Precautions 
in the use of 
strain gauges 


There are certain precautions the 
should be observed in the use of strain 
gauges. These were pointed out ing 
talk given. by Ek. D. Nuttall of th 
United Gas Corp.. Shreveport, at th 
ASME Petroleum Mechanical Eng. 
neering conference held in H ouster 
last Sept. 28-30. 


The instrumentation requiremens 
for strain gauge analysis are relative) 
simple and of rugged design as com 
pared to the instrumentation require 
ments for some other types of measure 
ments. Carefully controlled wiring anj 
gauge application techniques are j 
compelling necessity. Wire insulatiog 
must be of a type which will not ab 
sorb water, and solid wire instead d 
stranded wire should be used at af 
times if possible. 

When measurements are to be mak 
at distances exceeding 25 ft, I strongh 
recommend the use of a four-ars 
bridge circuit at the point of meas 
ment. I would like to note here d 
the differential transformer operates 
a four-arm bridge and thus compli 
with my recommendation. Water 
proofing of gauges and wire conneg 
tions to gauges must be carefully 
ried out to insure that there are no elec 
trical leakage paths. 

| cannot overemphasize the necessi 
of using the proper techniques whet 
applying gauges to the test specimet 
Proper cementing, proper curing 
proper application pressure, and propes 
selection of the gauge type for the pat 
ticular problem at hand and prope 
temperature compensation are as if 
portant as proper wiring and prope 
water-proofing. It all sounds hard, but 
it isn't. Proper techniques are not dit- 
ficule to master and once mastered will 
insure you against measurement frus 


tration. 
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iD the rise ty used as a holder coating 
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ALUMINUM COATING 
: ‘one. TERM PROTECTION 


utions thet rable, weatherproofing 
se of al ties of NO-OX-ID Aluminum 
"d out ing Protective Coating recommend it 
onl, for durable protection of metal 
Se surfaces. One coat protects against 
" Hout orrosion for years. Use NO- 
— OX-ID Aluminum Protective Coat- 
| ing for its lasting beauty, reflective 
seiremens properties and low maintenance 
© relating cost. For best results, Dearborn 
aS Com E eecommends that fast-drying NO- 
an cog OX-ID 5C Primer be used as a base 
——— coat. Write for a copy of “Dearborn 
wiring ant NO-OX-ID versus Water". 
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NEWLY ORGANIZED Drarbow PIPELINE SERVICE DIVISION 


take 
, To better serve its many pipeline customers, Dearborn distribution oyeeme coating materials. 0 ore sgn oe 
SPCCuies recently organized the Pipeline Technical Service Department advantage of this added Dearborn se “ ss ny 
CF CULINZE tp handle technical problems dealing with transmission and problem. Just call your Dearborn represen ° 
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Dearborn engineer Your Dearborn engineer will bring you all the details 


on NO-OX-ID ALUMINUM PROTECTIVE COATING © WNO-OX-ID 5C PRIMER 
NO-OX-ID CASING FILLER © NO-OX-ID “A” SPECIAL. 
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The outlook for the gas industry 


Long-range forecaster visualizes gas production 


at 12 to 14 trillion cubic feet in 1960. 


By LYON F. TERRY ° Chase National Bank, New York 


HE supply of natural gas that will 

be available to the industry should 
be considered in two parts: first, the 
proved reserves as presently known, 
and second, the reserves to be discov- 
ered in the future. The American Gas 
Association's committee on natural gas 
1eserves estimates the proved reserves 
of natural gas in the United States an- 
nually. Its last published figure, as of 
Dec. 31, 1952, was 200 trillion cu fr, 
which may be compared with produc- 
tion of the year 1952 of 8.64 trillion 
cu ft. Thus the ratio of proved reserves 
to annual production as last published 
was 23.2. Six years ago the correspond- 
ing ratio of reserves to annual produc- 
tion was 32.5. With the rapid expan- 
sion of the gas business since World 
War II, the ratio has been decreasing 
and will probably continue to decrease. 
However, this trend should not cause 
concern as long as additions to the 
known reserves of the country substan- 
tially exceed production. For the last 
five years of record, 1948-52, an aver- 
age of 1.95 cu ft was added to known 
reserves for each cubic foot of gas pro- 
duced. And it is this continual increase 
in proved reserves that is necessary to 
keep the industry going on a sound 
basis. 

Although the problem of the size of 
the reserves to be found in the future 
cannot be solved definitely for years to 
come, it would certainly be reassuring, 
if possible, to find a minimum figure 
for the total future supply. In a paper 
presented before the annual meeting of 
the AGA in October 1950, I discussed 
the long-range problem of the future 
supply. And reasons were presented for 
estimating, on what I believe were most 
conservative premises, that the total fu- 
ture recoverable gas supply will exceed 
500 tillion cu ft. 

Ac that time the known gas reserves 
were estimated at 180 trillion cu fr, 
which has increased in the intervening 


An abstract of a paper presented before the Jan. 
28 meeting of the National Federation of Financial 
Analysts Socictics. 
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three years to 200 trillion. The pro- 
duction for 1949 was 6.25 trillion com- 
pared with 8.64 trillion for 1952, and 
this may readily grow to 12 or 14 tril- 
lion cu ft by 1960. New gas added to 
proved reserves in 1951-52 averaged 15 
trillion cu ft per year, and the rate of 
discovery, as in the past, may be ex- 
pected to increase somewhat in propor- 
tion to increasing production. If the 
present rate of adding to proved re- 
serves should increase but moderately 
during the next decade and then de- 
crease gradually thereafter, 300 trillion 
of new reserves could be found within 
the next 20 years alone. Re-examina- 
tion of the future supply from the 
standpoint of geological potentialities 
also leads me to the conviction that the 
old 500 trillion estimate was very con- 
servative. 

Hence, without attempting at this 
time to re-estimate the quantity, | am 
more and more convinced that the fu- 
ture supply of natural gas of the United 
States will be considerably in excess of 
500 trillion cu ft. 

Ir is evident that natural gas has 
been making great strides in serving 
larger and larger proportions of the 
total energy requirements of the coun- 
try. The domestic demand for petro- 
leum products, for comparison, has 
been increasing during the past 15 
years at an average rate of 6.2% per 
year, while the consumption of coal is 
no higher than in 1917 and since the 
second world war has been falling off. 


All these advantages have long bee 
known. The utilities and industrig 
would have chosen natural gas for ther 
fuel years ago but for the fact that ; 
has taken a long period of time (1) 
to develop the necessary Bas supply 
(2) for improving the art of transpor 
tation, thereby reducing the cost of cay 
rying gas; (3) for markets to expanj 
to the size that warrants transporti 
gas long distances; and (4) for th 
gradual recognition of the dependabi, 
ity of the business on the part of ip 
vestors which has made the financing 
of such projects possible. 

Prior to 1927 pipe for high-pressur 
gas lines was made of low carbon cop 
tent steel of relatively low tensib 
strength. Higher test steel could be haé 
but only with a higher carbon content 
and such steel could not be satisfac 
torily welded in forming pipe. Abou 
1927, A. O. Smith & Co. developed ; 
process of electric welding which per 
mitted the use of steel of high carbor 
content having much higher tensile 
strength. About the same time seam 
less pipe of high strength also cam 
into use. By the early 1940s cold proc 
essing of pipe became acceptable ané 
the safety codes of the engineering 9» 
cieties were revised to permit the ux 
of very high operating pressures. Thi 
all took many years to develop but 
sulted in increasing the former prac 
tice of operating relatively small pig 
lines at 400 psi to the modern practice 
of large lines operated at 800 psi. Thi 





DATA ON AN OLD AND A MODERN PIPELINE 


Yeor built 
Pipe: 
Type 
Diameter, in. 
Thickness, in. 
Steel : 
Yield point, psi 
Max. hoop stress, psi 
Max. line pressure, psi 
Length in miles 
Capacity with 2 stations ‘MMcf/day) 


Memphis California 


1928 1947 


Lapweld Electricweld 
18 30 


11/32 11/32 


25,000 52,000 
10,500 35,000 
400 800 
211 214 
60 430 
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lifornio 


1947 


tricweld 
30 
1/32 


2,000 
5,000 
800 
214 
430 





NG WATER 
puMP HOUSE 


KOPPERS -HASCHE 


SOME PRINCIPAL FEATURES 


Low Investment Cost 


Extreme simplicity of process makes initial 
investment low compared to other types of 
production facilities. Savings are effected not 
only on furnace cost, but also on auxiliaries. 
Complete plant is compact, requiring rela- 
tively little ground space. Most of the equip- 
ment can be installed outdoors, saving cost 
of protective housing. 


Low Operating Cost 

Units are entirely automatic in operation, re- 
quiring minimum of operating labor and 
supervision. Few moving parts, thus reducing 
maintenance. 


Low Pressure Fuel Storage 


You are not limited to the use of propane 
with a Hasche Plant. Natural gasoline, 
readily available both winter and summer, is 
an ideal fuel to augment your natural gas 
supply. 

















Koppers-Hasche 


Furnace 


solves your peak-load problems 


HE Koppers-Hasche Reforming Process and Furnace are 

the result of 20 years of intensive experimental and 
development work. The Hasche Furnace is unique in design, 
being a thermal reforming process in which no free lamp- 
black or carbon is produced. Gas is produced by passing a 
mixture of air and hydrocarbon feed stock continuously 
through a regenerative furnace. 

The Hasche Furnace is invaluable in helping utility com- 
panies meet peak loads. Also, for industrial plants which use 
natural gas, as well as for utilities which distribute natural 
gas, this furnace is always ready to pinch hit in the event of 
temporary failure of the natural gas supply. 


For further information about the Koppers-Hasche Furnace, phone, write or wire. 








KOPPERS COMPANY, INC. 


— 
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Engineering and Construction Division 
Pittsburgh 19, Pennsylvania 


had the net effect of greatly reducing 
the cost of steel per unit of transporta- 
tion—and steel is a principal cost of 
transportation investment. 

The effect of the pipe diameter upon 
the cost of transportation per mile de- 
serves particular attention. The capac- 
ity of long-distance pipelines is propor- 
tional to the 2.6 exponent of the diam- 
eter. Hence, assuming pressures and 
distance between stations to be equal, 
a 30-in. line will carry 2% times as 
much gas as a 20-in. line and 144 times 
as much as a 24-in. line. The cost of 
the lines, however, does not increase in 


such rapid proportion with increased 
diameters; hence, a considerable advan- 
tage and reduction in the cost of trans- 
portation result by using larger diam- 
eters. 

In the table, a typical old pipeline 
is compared with a more modern line 
in California, I cite figures for the orig- 
inal Memphis Natural Gas Co. pipeline 
since I happened to be resident engi- 
neer during its construction and re- 
member the factors. 

Thus the new-type, high-test, large- 
diameter line has a capacity seven times 
that of the old 18-in. lap-welded pipe- 
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An open mesh glass fabric 
for use when you have your 
own heated dope ready and 
. available. Glasfab is im 
. pregnated with a hydro 
' carbon thermoplast« 
* compound which makes 

it compatible with both 
coal-tar and asphalt 
bitumens. Midwestern’s 
Glasfab is perfectly 

suited for coating tank 
bottoms, reinforcing roof 
ing bitumens, and for 
emergency pipeline repair 
ing. Widths up to and 
including 36” wide available 
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The perfect pipeline emer 
gency repair material. 
Midwestern Glastape con 
tains its own coal tar 
enamel and eliminates the 
mess and bother of carrying 
heated dope or heating 
equipment to the scene of 
the trouble. Glastape ts 
applied with a special 
liquid adhesive which 1s 
“painted onto the wrap 
as it is applied to the 

pipe. The bond is 
permanent, corrosion 
resistant. Supplied in rolls 
from 2” to 24” in width 


Midwestern Glaskote is a 
specially designed heat 
applied handwrap for joints. 
couplings and short lengths 
of pipe. The material has 
a glass fabric base im 
pregnated with a plasticized 
coal tar enamel. As 
Glaskote is wound onto 

the pipe it is flashed 

with a low temperature 
torch, melting the 

enamel right onto the 

pipe. Available in 2” to 
24” widths. Write for 
more information on any 

of the above 
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The cost 
gas has been grea 
years by improv: 
by increased vo 
Natural Kas | 


from Texas and 


line. ransporting 


reduced OVEr the 
ents in the att and 
imes of business 
| - W being brough, 
‘elivered j 
delphia- New York are wa 
mately 521 i cents per Mcf. Cond 
the field is around 814 cents. indicating 
a ( irge of 24 Cents pe 
Cc OF pas Carried an 'e ; 
ly over 1600 miles This ing of slight 
s is equivalen 
to roughly 1! cents per Mcf per 104 
miles at a high load factor —aboy, 
95%. If the load factor were reduced 
CO, say, 75°, the corresponding Carry 
ing cost would be increased tq around 
2 cents per Mcf per 100 miles an 
thereby tend to price the gas out of the 
market. 

As to the long-range outlook, sey 
eral factors may be considered: 

1. The increase in supply of natura 
gas available to the industry will, iq 
judgment, support a considerably fuyp 
ther expansion of the markets. 

2. Most of the competitive forges 
that have caused the rapid growth of 
the gas business will continue to by 
effective. 

3. The field price of natural gas 
however, is rising slowly and in the 
course of years will rise substantially 
which will reduce the competitive ad- 
vantage. 

4. A gradual increase of 10 of 15 
cents in the cost of natural gas will nor 
greatly affect sales to residential con. 
sumers now comprising 57% of total 
revenues of the gas utility companies. 

5. The use of natural gas for space 
heating offers a large potential market 
for expanding sales at good prices for 
many years. This market has been and 
will continue to be advanced by the in- 
crease in the standard of living. 

6. All the basic forces reviewed are 
long-time factors that have developed 
over the years and should change very 


slowly. 

7. The growth of the gas utility 
dustry at the remarkable average rate 
of 10.3% per year since 1945 cannot 
be expected to continue indefinitely. 
But it is not through by any means 
More gas will be discovered and more 
pipelines will be built. The rate o 
growth will no doubt slacken gradual 
ly, but the future potentialities are of 
a larger order. Considering the 50 years 
of growth of natural gas production, I 
appears reasonable to me that the cout 
try’s production of approximately 7 
trillion cu ft in 1953 may readily read 
12 or 14 trillion by 1960. 
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«+ you can count on the written specifications 
of PITT CHEM Modified Enamel! 


Specifications are the tip-off on any enamel’s 
performance. . . in good terrain or bad, in ap- 
plication or in service. That's why it’s so im- 
portant to check “‘specs’’ before you buy and 
to make sure that the enamel is held to close 
tolerances within the specifications that have 
been laid down. 


rect i ir Free BOOk!: 


Tells the importance of each 
specification in judging pipeline 
enamels .. . specific _agne sof- 
tening point, penetration, ash, etc., 
and gives the complete specifica- 
tions of Pitt Chem Modified 
Enamel. Write for your free copy! 


Pitt Chem Modified Pipeline Enamel is 
Quality-Controlled from coal to finished 
product. It rigidly conforms to written speci- 
fications. These specifications have been pub- 
lished for your convenience and we'll welcome 
the opportunity to send them to you. Write or 
callus... today! 
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PITTSBURGH 


COKE & CHEMICAL CO. 


COAL CHEMICALS © AGRICULTURAL CHEMICALS © FINE CHEMICALS © PROTECTIVE COATINGS © PLASTICIZERS * ACTIVATED CARBON * COKE * CEMENT © PIG IRON 
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By FRANK CHAPMAN 


Obstacle-gain theory and the location of 
pipeline communication facilities 


Recent experi- 
ments with long- 
range radio com- 
munications in 
mountainous re- 
gions demonstrat- 
ing the use of 
knife-edge ob- 
stacles as a means 
of increasing the 
received signal 
strength may have 
a decided bearing on the future location 
of gas company communication facili- 
ties. Based on analyses of experimental 
data and interviews with scientists and 
engineers in the field conducted jointly 
by the Radio Corporation of America, 
the National Bureau of Standards, and 
the U. S. Army Signal Corps, indica- 
tions are that the disadvantages pre- 
viously attributed to the transmission 
of very high frequencies (30 to 100 
m.c.) among high mountain ridges can 
actually become powerful aids for re- 
ducing both transmission loss and tro- 
pospheric fading. These “obstacle gain” 
experiments may result in the location 
of transmitter and repeater stations 
adjacent to gas transmission or distribu- 
tion facilities rather than on an elevated 
location. 

Prior to the experimental verifica- 
tion of the obstacle-gain theory, which 
predicts the possibility of tremendous 
power gains for VHF propogation over 
mountain obstacles, long-range com- 
munication installations were located 
so as to be in radio line of sight of each 
other. When possible, installations 
were made on the tops of mountains. 
While these sites were often relatively 
inaccessible, making construction and 
maintenance expensive, they were at 
the same time often not far removed 
from accessible property where gas 
transmission and distribution facilities 
were regularly installed and main- 


tained. 
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Ir will be of considerable value, 
therefore, if, as indicated by the theory, 
VHF radio communication facilities 
can be located on or adjacent to proper- 
ty presently owned by the company. 

The theory of obstacle-gain trans- 
mission is based upon the hypothesis 
that the transmission of very high fre- 
quencies over a knife-edge type ob- 
stacle should be considered as a four- 
ray combination of reflection, diffrac- 
tion, and atmospheric refraction. Thus, 
if a transmitter and receiver are separ- 
ated by a mountain the radio waves 
would be received by means of the fol- 
lowing mechanisms: (1) Diffraction at 
the top of the obstacle; (2) reflection 
from the ground between the transmit- 
ter and the obstacle and then diffraction 
over the obstacle; (3) diffraction over 
the obstacle and reflection from the 
ground between the obstacle and the 
receiver; and (4) a combination of the 
two ground reflections with diffraction 
over the obstacle. 

A requirement for the use of the ob- 
stacle-gain method for increasing signal 
strength is that the height of the ob- 
struction must be greater than the ele- 
vation of the common horizon. For ex- 
ample, transmission losses will be con- 
siderably reduced at 100 m.c. if a knife- 
edge type of obstacle for a 150 mile cir- 
cuit is at the midpoint of the path and 
about 1300 ft above the surrounding 
terrain. Theoretically these conditions 
should result in a 30-db decrease in 
transmission loss over that which would 
be calculated if the obstacle were not 
there with an accompanying increase 
in received signal strength. The amount 
of reduction in transmission loss can be 
varied by different combinations ot 
antenna heights, obstacle heights, and 
frequency. 

Radio waves transmitted over the 
theoretical smooth spherical earth are 
considered to arrive at points within the 






radio horizon by virtue 

fraction pte ol . m I 
he turbulent cone The Hon 
ance, waicn is Brcater near the earth's 
surface and decreases with increas 
height into the upper atmos =n 

—_ phere. 3 
also considered responsible for the rela 
tively weak and fading signals normally 
observed at distanc cs beyond the heel 
zon. The obstacle gains associated with 
a properly situated knife-edge ridge 
have been found to be large enough to 
reduce the transmission loss accom. 
panying the reception of these Signals 
beyond the horizon, thereby effective 
eliminating the fading associated wih 
the atmospheric scattering process, 

A mountainous obstacle extending 
well above both the transmitting and 
receiving antennas requires the radio 
waves to pass through the most turbu.- 
lent and disturbing regions of the ar. 
mosphere at relatively high Brazing 
angles. With these large grazing angles, 
the amount of energy received from the 
highly turbulent regions in the screened 
lower portion of the atmosphere is ef. 
fectively eliminated and so, in turn, js 
most of the tropospheric fading that 
normally exists on a nonobstructed 
path. 

One of the experiments designed to 
substantiate this theory was conducted 
over a 30-day period on a 160-mile 
communication circuit between Yaku. 
tat and Gustavous, Alaska, operated by 
the Civil Aeronautics Administration 
The operating frequency was 38 me 
and both transmitting and receiving 
antennas were 50 ft high. The instan- 
taneous transmission loss for the period 
varied by less than plus or minus 2-45 
from a mean value of approximately 
134-db. Furthermore, the measured 
transmission loss was only 7-db greater 
than the loss calculated from the four 
ray knife edge diffraction theory. 


FCC to study 
microwave rules 


Recent action by the Federal Com- 
munications Commission indicates that 
the study of a complete set of rules and 
standards for microwave communi 
tion is soon to get under way. Accord: 
ing to Special Representative Joseph E 
Keller of the Central Committee of 
Radio Facilities of the American Peto 
leum Institute, the FCC recently direct 
ed a letter to his committee requestiog 
information with respect to industl 
opinion on the matter of allocation & 
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multi-bolt blind flanges. Like the UNIBOLT Hinged Scraper Traps, , 
; . it self-sealing under line 

and closures for terminal manifolds, scrubbers, strainers and pressure. 
other large diameter pressure vessels, the blowdown is designed ; 
to provide a safe, pressure-tight, convenient means of blanking- 
off. A blecder plug in the cap is provided to relieve any pres- . 
sure that might leak through the riser valve. 

See your Composite Catalog for complete details, or litera- ' 
ture will be sent gladly on request. 

P.O. BOX 1184 HOUSTON, TEXAS : 
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The “Lowdown” on the 
new Unibolt gas line 
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Release only two bolts and ro- 
tate the nut member slightly to 
disengage the tapered interlocking 
shelves. 





A lever lifts the hinged blanking 
plug off and out of the way. 


" Wl 























The self-sealing gasket is 
shown in cross-section at 
left. Note the lipped design 
of the gasket which makes 


The UNIBOLT gas line blowdown, or blow-off head, is another 
example of how pipeliners are using UNIBOLT Couplings with 
Blanking Plugs to take the place of troublesome, time-consuming, 
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frequencies above 890 mc. At the same 
time, the FCC also directed a letter to 
the Radio Electronics Television Man- 
ufacturers Association requesting in- 
formation on equipment and operating 
characteristics in this spectrum. 

In a letter to Chairman William M. 
Rust of the central committee the FCC 
requested, “as a representative of the 
largest single group of present users of 
private microwave systems and in co 
operation with other groups that may 
be available . . . 
Ous Operational communications re- 
quirements of the present known po- 


its analysis of the vari- 







114 MILES 






souno PROTECTION FOR THE 
“LITTLE INGH™ 10 us veces 


DURATEX Protects Every Inch of the wean 
“Little Inch”... Every Foot of the Way Cen. 


= Protection for a lot of pipe—a tough job—but a 
natural for DURATEX Pipe Line Enamels! Protecting ~ 


tential users of private microwave sys- 
tems which could be satisfied by the use 
of frequencies above 890 mc.; together 
with its analysis of the suitability of 
each of the available microwave bands 
above 890 mc. for these purposes.” In 
addition, the commission went on to 
ask the central committee to make a 
proposal insofar as microwave engi- 
neering standards are concerned. 

In its letter to the RETMA, the com- 
mission said that, “it would be greatly 
appreciated if the RETMA would tab- 
ulate and furnish the commission, with 
respect to each microwave communica- 









pipe lines and metals against corrosion is our busi- | bats | 
ness. You can rely on DURATEX for exceptional re- 


sistance to moisture and vapor penetration. 


DURATEX with its superior performance, greoler econ- | 
omy, is completely non-toxic. Check these amazing é 


features against ony competing product. 
MAXIMUM PROTECTION —Al! around protection 
against corrosion — moisture — vapor penetration. No 
cold-flow or sag at temperatures up to 180° F. 





GREATER ECONOMY -—More positive protection with 
up to ¥, less cost thon ordinary coatings. Covers 18- 
20% more surface area at any given thickness. Extra- 
thick coatings can be applied with one ‘‘pass’’ through 


coating machine. 


NON-TOXIC—No toxic fumes, phenols, chlorinated 


hydro-carbons or coal tars to bother workmen. 
DURATEX—Picked for Plus Protection by America’s 


Leading Utility Componies 


DWRAT 


NATIONAL PIPE COATINGS, INC. 


3480 East Randolph Avenue 


Huntington Park, California 


Phone: LOgon 8-3193 


Next job—be sure! Write for full 
porticulars about DURATEX—the 
Coating of Lasting Protection—to: 





Texos Office: 
NATIONAL PIPE COATINGS OF TEXAS, INC. 
5147 Cortelyon Lane 
Houston, Texos 
Phone: Milby 2426-2427 
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ments now installed, or available from 
the standpoint of possible mutual in 
terference between StULLONS and equip. 
ments. 













In its request to th: 





central commit 
tee, the FCC went on to ask for Propog. 
als insofar as microwave engineeris 
standards are concerned. The informal 








tion was requested by the commissic 







pursuant to its plan to form a igi 
study group “in the near future fog h 
purpose of considering microway 








rules and standards.” The commissic 
made reference to Docket No. 1050) 
and to the central committee's com. 
ments in that docket which urged 
among other things, that the commis 
sion adopt complete microwave ful 
and standards. 

Just prior to this action the centrg 
committee formally petitioned the FC¢ 
for an extension of time within whid 
to file comments in Docket No. 1079) 
This docket is in the matter of amend 
ing the rules regarding microwave fre 
quency allocations. The date for filin, 
comments in this docket was Feb, 15 
and the central committee requested ag 
extension to March 15. The extensigs 
was requested on the grounds that bork 
the commission and the industry woul 





benefit by discussions of this proposa 
which will be had at the first meetin, 
of the Microwave Frequency Coordin 
ating Council held in Chicago on Fel 
24. 















Manufacturers request 
additional frequencies 


The Committee on Manufacturers I 
Use, which is composed of 56 manufac 
ing companies over the country, filed ag 
tion with the Federal Communications @ 
mission on Dec. 14 requesting the establi 








ment of a separate manufacturers radio 
ice. The petition seeks an assignment of 
exclusive frequencies to the new service i 
addition to those presently provided fort 
the commission for manufacturers in @ 
special industrial radio service. 

These 40 additional frequencies would be 
come available by a reassignment of th 
10-megacycle band between 460-470 m« 
which are now assigned to the citizens radi 





service. The committee went on to state & 
the “frequencies transferred from the citizen 
service to the manufacturers service cou 
_. be redeemed if the commission 
to initiate a re-examination of the sp 
space reserved for government purposes am 
of the utilization of the frequencies assignet 
to the FM broadcast service in the 88-108 


m.c. band...” 
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CITY OF HOUSTON, TEXAS 


City owned gas distribution system consisting of approximately 250 miles of mains and services (essentially bare) placed under 
rotection with distributed magnesium anode system. 
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SOUTHERN NATURAL GAS CO. THE CALIFORNIA CO. 
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$ pro Approximately 450 miles of 12” thru 24” consisting of the The above is typical of some 45 offshore drilling rigs which 
Propose South Leuisiana Project—approximately 150 miles of which have been placed under protection by CPS Service Division. 

st meetin was layed in marshey country and off shore with concrete Installations were combination of the high current density 

é coating—protected by a combination of magnesium anodes and electro-coating technique and magnesium anodes. 
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PIPELINE NEWS 





Texas gathering tax loses 
in Supreme Court battle 


Interstate natural gas pipeline companies 
won their fight against the Texas gathering 
tax last month when the Supreme Court de- 
cided in their tavor. 

In a unanimous decision delivered by 
lustice Tom Clark (a Texan), the high 
tribunal ruled that pipeline companies that 
ship natural gas across state lines are exempt 
from the tax, and declared that the tax as 
applied by Texas to these companies inter 
teres with interstate commerce. The tax, 
passed in 1951 by the Texas legislature, 1s 
levied on every “person” who gathers gas 
produced in the state “for the privilege of 
engaging in such business.” It is imposed at 
the rate of 9/20th of one cent per Mct of 
gas gathered. 

The court's decision settled a test case 
brought by Panhandle Eastern Pipe Line Co. 
and Michigan-Wisconsin Pipe Line Co. on 
behalf of other firms that have been paying 
the tax under protest. Final decisions in more 
than 100 other lawsuits challenging the tax 
have been held up pending the high courts 
decision in this case. Neither of these com. 
panies is primarily in the gas producing 
business, but Texas applied its tax to them 
on the basis of the gas they “gathered” trom 
outlets of gas-producing companies. The 
companies argued this point, and the court 
agreed with them. 

Justice Clark wrote in the court's opinion: 
“The tax .. . applies equally to gas moving 
in intrastate and interstate commerce. It ts 
levied in addition to all other licenses and 
taxes and is denominated an occupation tax 
for the privilege of engaging in the gather- 
ing of gas. Obviously appellants ( Panhandle 
and Michigan) are not engaged in gathering 
gas with the meaning of that term in its 
ordinary use. 

He went on to say that Texas applied its 
gathering tax at the point that gas passed 
from the producers’ plant outlets into the 
pipelines of the appellants. But at this point, 
he said, the gas is already moving in inter- 
state commerce and therefore is not subject 
tO a State tax. 

Justice Clark also attacked the Texas tax 
on the grounds that, if upheld, it would 
give birth to taxes by other states all along 
the line. 

And in this last regard, an Oklahoma tax 
commission official said that efforts in Okla- 
homa to enact a similar levy will slow down 
as a result of the action. Lawmakers in the 
state for the past several years have intro- 
duced bills to tax natural gas that leaves the 
state, but the bills have always failed 

In Texas, meanwhile, Lone Star Gas Co., 
which was one of those opposed to the 
gathering tax, declared that any new move 
to tax natural gas will also be opposed 
Texas legislators, scheduled to meet in spe 
cial session about March 15, have betore 
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them three new bills designed to plug the 
gaping hole in state's revenues left by the 
Supreme Court's decision. 

The effect of the bills would be to (1) 
raise $36 million yearly from a 1 ¥2-cent tax 
per Mcf on natural gas production; (2) hx 
minimum price of gas at 10 cents per Mct, 
tax included; and (43) require that producers 
pass the tax on to purchasers. 


The state now faces the prospect of hav- 
ing to return $6,207,180 in gathering taxes 
paid by companies that did not bring suit, 
in addition to the $25 million that will be 
recovered by the pipeline firms that won 


the Supreme Court suit. 


N. Eldon Tanner heads 
Trans-Canada Pipe Lines 


N. Eldon Tanner, 55-year-old western oil 
executive and for 15 years minister of Lands 
& Mines in Alberta, has been selected to 
head Trans-Canada Pipe Lines Ltd., the com. 
pany that will build the 2240-mile gasline 
from Alberta gas fields across the Prairies, 
around the Great Lakes to Ontario and 
Quebec. 

Other developments arising from the new 
project include Union Gas Co. of Canada's 
plan to build up the big potential eastern 
market in readiness for the west-to-east line 
The company has already started arranging 
for franchises with townships in southwest- 
ern Ontario preparatory to purchasing 
rights-of-way for its proposed 160-mile line 
from Lambton county eastward to Oakville 

The governments of Ontario and Ottawa 





Main Texes IIlinois line comes above ground at approach to Conroe compressor statior 
one of 11 such plants powering the company’s |400-mile line 
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Long-range program of 
Texas Illinois completed 


Daily transmission Apacity of Texas 11); 


nois Natural Gas Pine line Co... one of tw 
lines supplying na 
4Z0 region utilities, was in. 
creased by 130 MMcf on Feb. 8 UPON the 
completion of an expansion PrOogtam costi 

more than $35 million. The combined all 
mission Capacity of the two systems 


major long-distance pips 
tural gas to Chix 


NOW to. 
tals more than a billion cu ft of Natural ga 


daily 

Six new compressor stations, five having 
a capacity of 12.000 hp and one of 10,000 
hp, were placed in service along the 1400. 
mile 30-in. Texas Illinois line, extending 
from the Texas Gulf coast to Joliet, IL lp 
all, 40 new internal combustion Main com. 
pressor engines, capable of developing 
80,000 hp, were installed in the course of 
the expansion program, which represents gp 
investment of approximately $172 million 

Texas Illinois’ capacity has been raised 
trom the initial 374 MMcf to more thes 
500 MMct by the added facilities. The dual 
lines of Natural Gas Pipeline Co. of Ameria 
likewise have a daily capacity in excess of 
500 MMcf. Both companies are subsidiaries 
of Peoples Gas Light & Coke Co. 

Distribution companies benefiting by the 
increased supply include Peoples Gas, Public 
Service Co., Northern Indiana Public Service 
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wer Co.. and Interstate 


main compressor units 
rease in gas flow speed 
s an hour to approxi- 


mately 15'4 mui 


The six new stauions are located near 
Wharton and Lutkin, lexas, Texarkana and 
Searcy, Ark : Perry ville, Mo.: and Decatur, 
[I]. The original stations are near Conroe and 
Marshall, Texas Malvern and Pocahontas, 
Ark.; and Hoffman, Ill. Each station is a selt- 


contained community with its own power, 


water supply, £arage, 
well as modern tamily housing units for 


and machine shop, as 


personnel. 





This cluster of water jacket temperoture 
controls at Conroe is typical of automatic 
and semi-automatic control mechanisms 


ot the compressor stations. 








Permian-E! Paso project 
approved by commission 


Approved changes in previously author- 
ized pipeline facilities will permit Permian 
Basin Pipeline Co., Chicago, to transport gas 
for El Paso Natural Gas Co., El Paso, from 
the Spraberry area in Midland county, Texas, 
through about 96 miles of existing line to 
El Paso’s Plains compressor station in 
Yoakum county, Texas. (See November 
GAS, page 106.) From there the gas will be 
tedelivered to El Paso for transportation and 
delivery to its markets. 


The new modification (Dockets G-2106, 
G-2270, and G-2283) modifies an FPC or- 
der issued last June so as to delete from EI! 
Paso’s certificate the 122-mile Spraberry-to- 
Plains pipeline and to change authorizations 
in Compressor station horsepower and inter- 
connecting pipelines. El Paso also was au- 
thorized to abandon about 11 miles of pipe- 
line, which no longer will be needed, and 
Permian received permission to install two 
additional 1320-hp compressor units at its 
Spraberry compressor station. The changes 
will eliminate the necessity of Permian and 
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HAMER 


PLUG VALVES 
/ 


stick! 


Model FS15P illustrated 
here has Pressure Seal 
packings which require 
neither tightening 

nor adjustment. 











HERE’S WHY: 


The plug adjusting nut, an 
exclusive feature on all HAMER 
PLUG VALVES permits the plug to 
be lifted slightly from its seat, 
making it easy to open or close 
the valve. A simple turn lowers 
the plug back into its seat and 
holds it there in perfect 
alignment. No matter what the 
service conditions, or lapse of 
time between operations, this 
outstanding HAMER feature 
assures Positive E-Z turn control 
of the plug at all times. 


HAMER Line Blind Valves 


Built for strength 
and durability, 
HAMER LINE 
BLIND VALVES are 
the modern means 
of blinding pipe 
lines quickly and 
effectively. A one- 
man, one-minute 
operation. Cuts 
costs, and speeds 
up Operations. 





Send for FREE Catalog 


OIL TOOL COMPANY 


2919 Gardenia Avenue 
Long Beach 6, California 
Representatives throughout the United States 
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El Paso building duplicate pipelines from 
and to the same areas. 

A transportation charge to El Paso of 1.8 
cents per Mcf has been aproved on an inter- 
im basis until Sept. 1. 


1954 prospects good, 
pipeline contractors told 


A 14 to 15% drop in 1954 construction 
activity for pipeline contractors was pre- 
dicted at the annual meeting of the Pipeline 
Contractors Association held in Houston re- 
cently. However, the year should still prove 
to be a big one for the builders, according 


to Association President Robert Thomas, of 


Texas-Louisiana Constructors. 


Last year, he said, 14,000 miles of lines 
were laid, including 5000 miles of natural 
gas transmission lines, 5000 miles of crude 


lines, and 4000 miles of product lines. 


One of the top subjects at the convention 
was safety, which was stressed in R. P. Greg- 
ory’s talk on “Safety in Pipeline Construc- 
tion.” Mr. Gregory, of Houston Contracting 
Co., emphasized the importance of setting 
up and conducting an effective safety pro- 
gram designed to acquaint personnel with 
the dangers involved in pipelining and how 


to cut down on accidents. 





The S. D. DAY Company 


Pictured here are some typical appli- 
cations of coating and wrapping 
products distributed by S. D. Day 


Company. 


National Distributor 


THE RUBEROID COMPANY” 
Pipe Line Asbestos Felt 


Gulf Coast Distributor 


PITTSBURGH 
COKE & CHEMICAL CO* 


Hot Applied Coal Tar Enamels 
for Pipe Lines 


Cold Applied Coal Tar Coatings 
for General Industry 


Gulf Coast Distributor 


AMERICAN 
COATING & SUPPLY CO. 


Field Jointer 


Write, wire or telephone for litera- 
ture, prices and engineering counsel. 


*Available from Houston Warehouse Stock 


— ian Dae DY) 4 O10 \8 7-0 BG 


1973 WEST GRAY 


HOLSTON. TEXAS 
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J. Doyle Settle, assi; 
dent of the American A 
Drilling Contractors. 


to the Vice Presi. 
lation of Oilwelj 


on savin 
rived from safety pra cc Whine 
sey, of Ford, Bacon & Corp., spol 
the relationship of the neer to the od 


tractor; A. W. Tolma Pear 
Mitchell & Co.. spoke 


: ~ MB POrtance of 
accounting to the contra 
G. A. Manuel, presicent of Williams. 
Austin Co., was elected president of the Con. 
tractors group. Other new officers are Jame: 


P. Neill, Western Pipe Line Constructor, 
Inc., Ist vice president; Clark C. Bledsoe 
Midwestern Constructors Inc., vice presi 
dent; and John M. Thomas, H. C. Price Co. 
treasurer. 


Wyoming to be site of new 
gas gathering plant 


Wyoming Gas Products Corp. has bees 
formed by Allen & Co., New York inves 
ment bankers, and Murchison interests 0 
Dallas to construct a $5 million gas gather 
ing system and processing plant in the New. 
castle, Wyo. oil area. 

Homer S. Head & Associates of Houstoe 
recently announced plans for a $4.5 milliog 
gas collection system and processing plan 
in the same area. Both announcements said 
the firms intend to process some of the 3 
MMcf of gas daily being flared from weil 
in the area. 

The announcement by the Allen-Murchi. 
son group said Fish Engineering Corp., 
Houston, has been “engaged for many 
months in the engineering aspects of the 
project.’ The completion target date is late 
summer or early fall. 


Gas processing plant to be 
built in Woodlawn field 


The Woodlawn Processing Co. has been 
formed to construct and operate a gas pro 
cessing plant in the Woodlawn field of Har- 
rison county, Texas, by operators in the pool. 

Cost of the project was set at’$1,635,000 
and contract to erect the plant has been let 
to the Hudson Engineering Corp. Work was 
expected to begin about March 1. 

Plans also call for construction of a pipe 
line from the field, eight miles north of 
Marshall, Texas, to the Carthage Corp. plant 
in the Carthage field of Panola county, whic 
will handle the liquids. A long-term contraa 
for gas output from the field is held by the 
Mississippi River Fuel Corp. 


Pacific Northwest hearing 
disputes continue 


Disputes over reports of adequate reserves 
spotlighted recent FPC hearings on who is 
going to pipe gas to the Pacific Northwest. 
William F. Devin, Seattle counsel for the 
Pacific Northwest Pipeline Corp., proposing 
to bring gas from the San Juan basin, said 
late in January a new official report by Al 
berta provincial authorities reduced sharply 
the reserve figures cited by Westcoast Tram 
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Northwest wou . 
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second year’s Op* 
The hearings. 


h are setting records for 
length, are believe’ Co be actually drawing 
1o a close, with time estimates running from 
April to two oF thir more months. 

In another application, Northwest Na- 
rural Gas Co., New York, has asked the FPC 
to let it amend its « riginal application, which 
proposed to serve the “Inland Empire” of 
eastern Washington and areas closely ad- 
oining, in addition to the coastal area of 
Washington; Portland, Ore.; and Vancouver, 
B.C. Under the proposed amendment, the 
company now plans to serve only the Inland 
Empire, in northern Idaho and eastern 
Washington, with some gas to be returned 
into Canada for use in Trail and elsewhere 


in British Columbia 


Mississippi River can serve 
steam electric boilers 


Reversing an order issued last May 11, the 
FPC has authorized Mississippi River Fuel 
Corp., St. Louis, Mo., to construct pipeline 
facilities to supply natural gas on an inter- 
ruptible basis to Union Electric Co. of Mis- 
souri for use in firing steam-electric boilers 
in its new Meramec generating plant in St. 
Louis county, Mo. 

Evidence presented at the rehearing 
showed that direct industrial sales by Mis- 
sissippi declined sharply in 1953 to a level 
substantially below that shown during the 
test year used for rate fixing; that the com- 
pany's system load factor may be expected to 
continue to decline; and that effective storage 
operations have not been commenced by 
either Mississippi or its principal resale cus- 
tomer, Laclede Gas Co. (of St. Louis, Mo.). 

The commission said that this case falls 
in the twilight zone insofar as public con- 
venience and necessity is concerned. ‘The 
utilization of large volumes of natural gas 
under boilers of an electric generating plant 
tends to dissipate natural gas reserves other- 
wise available for essential domestic and 
general service use, but other facts and cir- 
cumstances of record outweigh the adverse 
eflect due to gas utilization,” the FPC as- 
serted. 


El Paso to build line 
in Reagan county, Texas 


The El Paso (Texas) Natural Gas Co. has 
applied to the FPC (Docket No. G-2356) 
for authority to construct pipeline facilities 
to enable it to acquire 20 MMcf of gas daily 
in Reagan county, Texas. 

The proposed project, estimated to cost 
$798,600, would include about 324 miles 
of 10%-in. pipeline extending from the 
Barnhart Hydrocarbon Corp.'s gasoline plant 
in Reagan county to a connection with El 
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HOLIDAY 
DETECTORS 
FOR 
DEPENDABLE 
DETECTION 


Constant research and development 
sustains its many advantages over all 


other detectors on the market 


Also manufacturers of Model 200, carrying type. 











Paso's existing system in Upton county. The The division of Industrial Services of the 





company also would build a purchase meter Washington State Institute of Technology 
station. and the National Assn. of Corrosion Engi- 

neers sponsored the course jointly. M. F. 
Washington State Adams, Washington State College, was pro- 
holds corrosion course gram chairman. 


A five-day short course in corrosion was 

held on the campus of Washington Stae Transco plans Louisiana 
College, Pullman, Feb. 1-5. The course construction and sale 

consisted of a brief but intensive review of 
the fundamental aspects of corrosion fol- 
lowed by panel discussions and lectures on 
the application of methods to control cor- ity to construct a 19-mile, 12-in. pipeline and 
rosion in industry. to abandon by sale an existing 14-mile, 6-in. 


Transcontinental Gas Pipe Line Corp., 
Houston, has applied to the FPC for author- 





. with years of proof that the rugged, simple design 
means SAFE OPERATION . . . even through pipe lines 
with sharp bends * ) 


TYPE GP-3 


BIG-INCH SIZES 


improved “GP” design: large, stiff steel brushes 
each expanded by 200-ib. arched spring. 






INTERMEDIATE SIZES 


“Spring-boord” steel arms expand brushes or 
chevron bledes . . . will even clean 2 sizes of pipe when Pig 


cups or discs. 





REPRESENTATIVES 


HOUSTON ... PITTSBURGH .. . KENILWORTH, N. J... . AMARILLO... PROVO, UTAH 
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line in Vermilion parish, La. ¢ enable ; 
take additional volumes of gas over a : 
period of time from the West White 
held. 

The company has r ntly NC gotiated : 
contract with Union Oi! Co, of Calife . 
covering the field to increase the take § 
the 1953 average of | >,900 cu fe ai 
per day tO a contract Minimum of LIN 
Mcf and a maximum of 41,464 Mcf per de 
The period of time that Transco may take 
trom the field was extended to Noy. l, on 





































































Transco proposes to sell its existing lim 
with a capacity of 15 MMecf per day 
Union Oil for $341,068 ? 


Court of Appeals turns 
down Interstate plea 


The ninth Circuit Court of Appeals he 
afhrmed a lower court decision rejecting th 
claim of a producer, Interstate Natural Gg 
Co., for damages against a pipeline compan, 
Southern California Gas Co., for failure ¢ 
the pipeline company to transport the gas ¢ 
the producer with whom the pipeline con. 
pany had no contract. 

The court held that the producer's cais 
is in effect a collateral attack against an 
der of the FPC, and that the producer's reg 
grievance concerns the pipeline’s contra 
for carrying the gas of other producers, } 
pointed out that the construction of the pipe 
line involved was based on a 30-year cop 
tract, whereby the pipeline company obj 
gated itself not only to carry a minimum ¢ 
the pipeline’s load factor of 91% of th 
pipeline’s capacity, but for its entire use 
necessary. 

The FPC, after a public hearing, issued; 
certificate authorizing construction and op 
eration of the pipeline upon the terms ¢ 
which the producer complains and the pipe 
line company is bound to conform t th 
provisions of that contract unless relieve: 
therefrom by the commission. The pipelia 
could not carry the producer's gas withoul 
violating the contract and the certificate, th 
court said, and the producer cannot by mean 
of this suit for damages indirectly annul te 
action taken by the FPC. 


Posted bonds replaced by 
“written undertaking” 





Through action making Colorado Inter 
state Gas Co.'s $6,508,000 wholesale na 
gas rate increase effective, the FPC has i 
an order calling for a “written undertaking 
ro assure the refund of any excess charges 
its customers instead of the usual 
which in the past were to be furnished 
the company to assure the refund. 

Under the Natural Gas Act, if at 
suspending proceeding is not concluded 
the end of the suspension period, the inc 
may be made effective, subject to the refuad 
The Act also provides that the commissios 
may direct the company to furnish a boss 
but does not’ require that this be done. Up 
until now, however, the FPC has requite 
the posting of bonds, usually in the amous 
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Expanded field service facilities are housed in this new brick building constructed by 
Cooper-Bessemer Corp. at Odessa, Texas. The new structure houses |715 sq ft of office 
spoce and 3725 of warehouse area. A 2-ton traveling crane for expediting delivery of 
engine and compressor parts to the Texas area is used in the warehouse. 
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of about 10% of the requested increase. The 
new policy will effect some savings tor the 
naturel gas companies, which should be of 
ultimate benefit to consumers. 

The commission's order requires the 
Colorado Springs company to refund, to- 
gether with interest at the rate of 6% per 
year, amounts found not to be justified. The 
company must also keep accurate accounts of 
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all amounts collected by reason of the in- 
crease, and report the same to the commis- 
sion monthly for each billing period. The 
written undertaking, to assure the refund of 
any excess charges, must be filed within 15 


days. 


Northern Natural’s rate 
boost of $6 million okayed 


The Federal Power Commission has ap- 
proved a settlement providing for a $6,- 
006,000 annual increase in wholesale natural 
gas rates by Northern Natural Gas Co., 
Omaha, instead of a $13,193,000 per year 
increase originally requested by the com- 
pany. The settlement was reached late in 
January after a series of conferences held 
earlier in the month. Agreement was reached 
on all issues, except one concerning service 
zones and differentials in rates in areas 
served by Northern. Further hearings on this 
point are scheduled for March 22. 

In other actions, the FPC made effective 
two proposed increases by United Gas Pipe 
Line Co., Shreveport, and one by Natural 
Gas Pipeline Co. of America, Chicago, sub- 
ject to the filing by the two companies of 
written undertakings to assure the refund of 
any excess charges. (See news story in this 
issue. } 

Natural’s increases, effective Jan. 1, total 
about $7,210,000 annually. United's in- 
creases, for $827,000 and $100,000, are ef. 
lective as of Dec. 25 and Jan. 1, respectively 

The FPC also approved a proposed settle- 
ment of a rate case which will allow United 
Fuel Gas Co., Charleston, W. Va., to retain 
an additional $1,048,000 per year of reve- 
nues from the wholesale rates which the 
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company has been collecting under bond 
since last Feb. 15. The new rates allow a 
614% rate of return. 

A request from Tennesse Gas Transmis- 
sion Co., Houston, to shorten the suspension 
period of a proposed $6.51 million increase 
has been denied. Tennessee wanted the ef- 
fective date to be Jan. 12 instead of March 1. 

The commission also scheduled a Feb. 23 
hearing on South Jersey Gas Co.'s $57,000 
increase; postponed hearings on East Ten- 
nessee Natural Gas Co.'s increase until 
March 3; on Transcontinental Gas Pipe 
Line Corp.'s increase until March 8; and 
Columbia Gas System subsidiaries increase 
until March 2. 

Two proceedings involving Alabama- 
Tennessee Natural Gas Co., Florence, Ala., 
were consolidated. One involved proposed 
changes in general service rate schedules, 
the other a proposed rate increase. 

The commission also rejected a proposed 
$426,417 increase proposed by East Ten- 
nessee Natural Gas Co., Knoxville, and di- 
rected the company to file a new schedule 
for a $132,939 increase. 

Oral arguments were scheduled for Feb. 
18 on Michigan-Wisconsin Pipe Line Co.'s 
suspended $7,643,000 and $3,772,000 in- 
creases. 

Pacific Lighting Gas Supply Co., Los An- 
geles, has filed an application with the Cali- 
fornia PUC for rate increases designed to 
produce $3.4 million additional annual gross 
revenues. 


Dearborn expands pipeline 
sales and service 


A new pipeline sales and service division 
has been organized by Dearborn Chemical 
Co., Chicago, and the technical field service 
department has been reorganized to keep 
pace with the fast moving developments in 
the pipeline industry. 

> R. F. Carr, vice president, will head up 
the new division and Paul B. Payne, former 
manager of the Indianapolis office, has been 
named sales manager. The new division will 


be staffed by trained and experienced per- 
sonnel. The technical service department 
will handle product development and held 
service in matters dealing with transmission 
systems coating materials. 

Regional sales othces have been set up in 
Dallas, Denver, Detroit, Los Angeles, Nash- 
ville, Pittsburgh, and Linden, N. J. 


Texas Gas and subsidiaries 
plan lines and increases 


Plans tor 24 miles of 16-in. line in south 
Louisiana gas helds, installation of an addi- 
tional 2000-hp compressor unit at Bastrop, 
La., and erection of a purchase meter station 
in south Louisiana were filed by the Texas 
Gas Transmission Corp., Owensboro, Ky., 
with the FPC on Jan. 29. An expenditure of 
$1,596,000 is called for. 


At the same time, Louisiana Natural Gas 
Corp. and Texas Northern Gas Corp., both 
wholly owned Texas Gas subsidiaries, filed 
petitions with the FPC seeking removal of 
volumetric limitations on the deliveries of 
gas they may make to their parent com- 
pany. The new facilities are designed to 
handle added quantities of gas that would be 
received from the two subsidiaries. Texas 
Gas’ application points out that the facilities 
are necessary to provide flexibility for oper- 
ation under existing gas purchase contracts 
and capacity for the acquisition of additional 
reserves. 


Total deliveries of the two subsidiaries to 
Texas Gas now are limited by the FPC to 
140 MMcf per day. After the installation of 
the proposed facilities, it was shown, the 
daily deliveries can be increased to approxi- 
mately 197.7 MMcf. It was also pointed out 
that the primary purpose of each subsidiary 
is to gather gas for delivery to Texas Gas, 
and that the present limitation creates an 
unnecessary restriction on the fulfillment of 
this purpose. 

The pipeline would extend from existing 
interconnection of the facilities of Texas 
Gas and Louisiana Natural in the North 
Tepetate field to a point of interconnection 
with existing facilities of Louisiana Natural 
near the South Roanoke field in Jefferson 
Davis parish. The purchase meter station 
would be installed at the interconnection 
point near the South Roanoke field. 


Transco seeks to serve 
New York area 61.5 MMcf 


Transcontinental Gas Pipe Line Corp., 
Houston, has filed an application with the 
FPC for permission to serve an additional 
61.5 MMcf of natural gas per day through 
its 134th street and Narrows Crossings to 
the New York joint facilities to be distribut- 
ed as follows: Consolidated Edison Co. of 
New York, 30 MMcf; Brooklyn Union Gas, 
25MMcf; Long Island Lighting, 5 MM¢cdf;: 
Brooklyn Borough Gas, | MMcf; and Kings 
County Lighting, 500 Mcf. 


Included also in the application is a re- 
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CLEANING, COATING, WRAPPING & RECONDITIONING 


HOT DOPE 


| Straight from the Kettle 


on PIPE PROTECTION 
* 
By Boyd Mayes 











prognosticators (WOW! howd I 








history of pipelining. Sounds mighty 
rosy to us folks out here in the coat- 
ing, wrapping, weighting and recon- 
| ditioning business. Sure hope those 
| prognos — what-ever- you-call -’em 
know what they're forecasting 
around. There’s little we'd rather do 
than get in on the job of helping 
pipeliners make a better job of all 
this work. We’ve been doing it for 
27 years now, and our enlarged 
plant loaded with skilled manpower 
is ready for business, whatever the 


a ee 


size. 

We've always been one of those 
strange critters who believes that 
optimistic talk makes for good busi- 
ness and that good business is the 
backbone of the country. We can 
remember back when some of our 
27 years had some kinks in them; 
also some twists . . . but all you got 
to do is look to see that the folks 
who had faith in hard work and in 
doing one job well sure survived. 


HOUSTON, TEXAS add 
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@® The year 1954, according to most | 


ever spell that one?) is going to be | 
the biggest construction year in the 


quest for authority to serve 30 MMcf per 
day to Pubic Service of New Jersey. 
Transcontinental states that it will shortly 
file an additional application for a certificate 
for expanded service to its customers in 
Philadelphia and South Jersey, Delaware, 
North and South Carolina and other south- 
ern states along its line. The service request- 
ed in this additional application will not 
conflict with that proposed by Tennessee. 
Transcontinental states that its price for 
gas in the New York marker will be one 
cent per Mcf cheaper than Tennessee's rates. 
Transco’s proposed rate takes into account 
certain escalations in gas prices resulting 
from the renegotiation of existing purchase 
contracts, and a rate increase would be re- 
quired even though no additional quantities 
of gas were offered. . 
The application also points out that it is in 
the public interest that Transcontinental be 
permitted to serve the New York and New 
Jersey markets because its line traverses the 
shortest possible route from the Gulf coast 
gas fields to the eastern market, and was de- 
signed primarily for such service. 
Transcontinental also announced that it is 
seeking permission to build facilities that 
will add an additional 20 MMcf of line ca- 
pacity on or about November 1, 1954 to be 
used for transportation of 10 MMcf of gas 
per day for the Sun Oil Co. to its Marcus 
Hook refinery in Pennsylvania from Sun's 
Gulf Coast gas supply. The remainder of this 
will be for present customers. 


“Duratex” name belongs to 
National Pipe Coatings 


It has been found by the district court of 
the United States, central division of the 
southern district of California, that Nationa! 
Pipe Coatings Inc. is and has been sole pro- 
prietor of the trade name “Duratex” and 
that any and all good will attached thereto 
is the exclusive property of that company. 

National Pipe Coatings, with offices in 
Houston and Nevada, is engaged in the 
manufacture, sale, and application of pipe 
coatings and primers. 

The findings of the court prohibit the de- 
fendants in the suit from manufacturing ma- 
terials similar to National's formulas. 


FPC must rehear Colorado 
Interstate case 


The U. S. 10th Circuit Court of Appeals 
has reaffirmed its 1952 ruling, involving 
the FPC and Colorado Interstate Gas Co., 
Colorado Springs, which ordered the FPC to 
grant another hearing to the company that 
had been ordered to reduce its wholesale gas 
rates by $3 million. 

The FPC asked the court to reconsider the 
case. The court did, and in Presiding Judge 
Huxman’s opinion, the court held its earlie? 
decision was proper. The FPC contended the 
original reversal was ordered on a point not 
originally raised before the commission. 





Pipeline Notes 


a 





Southern Natural ¢ 


has been directed by «J E — 

to the Northwest Alp»: Gas Dine 
Hamilton, Ala., and city of F “t 
Ala. The district wil! bute the pas ; 
nine Alabama commun and will ty 
port for Fayette gas which that City will 


purchase from Souther: 


Volume 10 of the “'f. 


il Power Com. 


mission Reports,” which 


aoe ontains Opinions 
and decisions for the calendar year 1951 
was released by the FPC |fase month ln 
cluded are formal opinions, intermediate de 


cisions which have beconx tinal, and an ap 
pendix of selected orders in the nature of 
opinions. Copies are available from the Pyb. 
lications division, FPC, Washington 25, D 


C., at $4.75 each. (Order No. FPC A-45,) 


A schedule of fees that the FPC pr 
to assess in connection with the filing of 
applications and the granting of authorizs. 
tions for the export or import of natural 
gas and for certificates issued under the Nep 
ural Gas Act has been released. In addition 
to the filing of fees, the FPC proposes to set 
up a second schedule of fees, designated as 
certificate and authorization or permit fees, 


"Three Stars for the General” is the ttle 
of the biography of Ernest O. Thompson, 
chairman of the Texas Railroad Commis 
sion, which has been scheduled for public. 
tion late this spring. Author of the book, 
to be published by Random House, is James 
A. Clark, co-author of “Spindletop.” Be 
sides the life story of Colonel Thompsoa, 
the book deals with the development of 
petroleum conservation from the time of the 
east Texas boom. 


The eighth annual meeting of the Tes 
Independent Producers and Royalty Owners 
Assn. will be held at the Rice hore ig 
Houston, April 4-6. During the meeting 
members will decide whether to abandon 
efforts at a solution to the oil imports issue 
through voluntary action on the part of me 
jor importers and seek a legislative approach. 


The chemical plants division of the Blaw- 
Knox Co., Pittsburgh, won first place in the 
national accident prevention contest of the 
Associated General Contractors of Ameria 
for 1953. The award recognizes the bes 
safety record in Group A, which includes 
contractors doing the largest volume of work, 
or more than 500,000 man hours annually 


Texas Eastern Production Corp. with 
financial assistance from its parent, Ti 
Eastern Transmission Corp., Shreveport, 
purchased the Triangle Pipeline Co. 
price of more than $3.1 million. This 
the entry of Texas Eastern into the held 
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transportation of refined oil products. 7 
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